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CHAPTER  II. 
General  Sedatives. 

These  are  remedies  which,  by  a  direct  influence,  depress  the  vital 
actions.  I  shall  treat,  under  this  general  head,  of  the  sedatives 
which  may  be  considered  as  universal,  and  afterwards,  in  separate 
classes,  of  those  which,  though  felt  throughout  the  system,  have  a 
special  direction  to  some  particular  part  of  it,  as  the  arterial, 
nervous,  and  cerebral  sedatives.  The  influences  which  may  be 
regarded  as  strictly  universal  are  cold,  water,  and  depletion  either 
direct  or  indirect. 
VOL.  II.— 1 
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I  COLD  AS  A  SEDATIVE. 

As  heat  is  one  of  the  excitant  agencies  essential  to  the  suppor 
of  the  vital  functions  at  their  healthy  standard,  it  follows  that  cold 
which  is  simply  a  diminution  of  heat,  must  be  attended  with  depres 
sion  of  these  functions;  in  other  words,  must  operate  as  a  sedative 
and,  as  heat  is  universal  in  its  influence  in  one  direction,  so  also 
must  cold  be  in  the  other. 

Though  thus  directly  depressing,  cold  is  in  two  methods  indi- 
rectly excitant;  first,  by  the  shock  produced  on  the  nervous  centres 
through  the  sensation  it  occasions ;  and  secondly,  by  the  reaction 
which  follows  its  primary  depressing  effect,  through  the  increased 
excitability  acquired  by  the  repose  of  the  function.  These  indirect 
influences  of  cold  have  been  suflBciently  considered,  the  former  under 
the  head  of  the  nervous  stimulants  (i.,  597),  and  the  latter  under 
that  of  the  tonics  (i.,  194).  With  the  depressing  eflfects  of  cold  are 
combined  a  contraction  and  an  increased  firmness  of  the  tissues, 
which  render  it  susceptible  of  various  therapeutic  applications, 
already  sufficiently  considered  under  the  astringents  (i.,  106).  la 
consequence  of  its  directly  depressing  and  secondarily  excitant 
efiects,  cold  is  a  prolific  cause  of  disease.  In  this  relation,  I  have 
treated  of  it  at  length  in  my  work  on  the  Practice  of  Medicine. 
Upon  the  points  above  mentioned,  I  must  content  myself  with  di- 
recting the  attention  of  the  reader  to  the  several  references  just 
given.  In  this  place,  cold  is  to  be  considered  exclusively  in  its 
capacity  of  a  direct  sedative. 

It  will  be  proper  to  say,  preliminarily,  that  cold,  in  reference  to 
impressions  made  upon  the  body,  is  a  relative  term,  applicable  to  a 
variable  temperature,  which  depends  partly  on  the  conducting  power 
of  the  substance  through  which  the  impression  is  to  be  made,  and 
partly  upon  the  heat  of  the  body  at  the  time.  Thus,  a  good  con- 
ductor of  heat,  like  iron,  will  feel  much  colder  than  a  bad  con- 
ductor, like  wool;  and  a  substance  which  feels  cold  when  the  skin 
is  hot,  may  feel  warm  in  an  opposite  state  of  the  surface.  To  ob- 
tain the  effects  of  cold,  the  temperature  of  the  medium  must  be 
lower  than  that  of  the  surface  at  the  time  of  application.  With  a 
view  to  the  'sedative  effects,  water  or  ice  is  the  medium  usually 
employed;  though  recourse  is  sometimes  had  to  the  evaporation  of 
volatile  substances,  as  alcohol  or  ether.  The  impression  is  increased, 
when  cold  water  is  used,  by  maintaining  a  current  over  the  part; 
the  portion  in  contact  with  the  surface  being  thus  replaced  before 
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it  becomes  warm.  In  relation  to  the  process  of  evaporation,  the 
degree  of  cold  can  be  greatly  augmented,  by  blowing  over  the  part 
by  means  of  a  pair  of  bellows,  and  thus  increasing  the  rapidity 
of  the  evaporation,  and,  of  course,  the  reduction  of  temperature. 
An  intense  cold  can  thus  be  obtained  by  means  of  ether,  applied  to 
the  surface  on  a  single  layer  of  linen  or  cotton  cloth. 

1.  Effects  of  Cold. 

The  first  effect  of  the  application  of  a  cold  body  to  the  surface  is 
the  sensation  of  cold.  This  is  owing  to  an  impression  conveyed 
from  the  point  of  application  to  the  cerebral  centres,  and  is  really 
excitant  to  these  centres.  It  is  proportionate  to  the  extent  of  the 
sorfiace  in  contact  with  the  cold  body,  and  to  the  intensity  of  the 
cold.  It  may  be  disagreeable,  and  even  severely  painful,  and  some- 
times serves  to  rouse  the  brain  from  a  torpor  into  which  it  may 
have  been  thrown  by  some  depressing  influence.  It  was  no  doubt 
intended  to  guard  against  the  evil  eflfects  of  the  cold  by  exciting 
Attention,  and,  at  the  same  time,  contributing  to  reaction.  But, 
while  the  nervous  centres  are  thus  stimulated,  the  part  itself  suffers 
a  pure  depression.  The  temperature,  the  circulation,  and  the  spe- 
cial sensibility  are  all  diminished;  the  surface  becomes  pale;  the 
tissues  shrink ;  and  the  peculiar  function,  whatever  it  may  be,  is 
impaired  or  suppressed.  Perspiration  is  checked  in  the  skin,  the 
niuscles  are  rendered  stiff  and  unable  to  contract  efficiently,  nutri- 
tion suffers,  and  the  part  feels  benumbed,  and  cannot  duly  appreciate 
the  contact  of  bodies.  It  is  true  that  there  is  pain  in  the  part,  and 
that  a  blow  upon  it  is  often  exquisitely  painful;  but  this  is  owing 
to  the  impression  upon  the  distant  nervous  centres,  and  is  merely 
referred  by  the  mind  to  the  part  as  its  apparent  seat.  Should  the 
cold  be  removed,  reaction  takes  place;  and,  even  during  its  appli- 
cation, if  it  be  moderate,  a  similar  tendency  is  often  observable; 
k'lt,  with  the  continuance  of  the  cold,  especially  if  severe,  this  soon 
disappears;  and  even  the  capacity  of  receiving  and  transmitting 
impressions  to  the  nervous  centres  ceases.  A  sedative  effect  is  pro- 
<luced  upon  every  constituent  of  the  tissue,  upon  the  blood-vessels, 
nerves,  absorbents,  and  ultimate  cells  or  molecules.  There  is  in  it 
l«8s  blood  and  less  nervous  action.  Nor  is  it  only  the  part  chilled 
that  suffers  depression.  The  same  effect  is  probably  experienced, 
through  sympathy,  by  the  interior  mucous  surfaces.  At  least  this 
wjay  be  inferred  from  the  efficiency  of  cold,  externally  applied,  in 
arresting  hemorrhage  from  these  surfaces.    The  blood  and  nervous 
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force,  dimiQished  in  the  skin  and  mucous  membrane,  must  be  ootI' 
centrated  in  the  great  trunks  and  the  parenchyma  of  the  organs 
Cold  applied  to  the  interior,  to  the  stomach  for  example,  has  th( 
same  effects;  and  in  this  case  also  the  sympathy  between  the  outei 
and  inner  surfaces  is  exhibited;  for  the  skin  becomes  cold,  pale 
and  shrunken,  when  the  impression  upon  the  stomach  is  strong,  and 
the  tendency  to  reaction  is  surmounted.  Every  one  is  familiar  with 
the  great  prostration,  attended  not  unfrequently  with  gastric  pains, 
which  follows  the  drinking  largely  of  very  cold  water,  especially 
when  the  surface  is  perspiring,  and  the  strength  so  far  exhausted 
by  exertion  as  to  interfere  with  reaction. 

If  the  cold  be  sufficiently  intense,  the  actions  of  the  part  are  de- 
pressed until  they  cease  altogether.  Life,  however,  is  not  necessarily 
lost,  even  though  the  part  may  have  been  frozen ;  for,  if  care  is 
taken  to  restore  the  natural  temperature  gradually,  it  resumes  its 
functions,  and  its  previous  condition.  Should,  however,  heat  be  too 
suddenly  applied,  the  reaction  is  violent,  inflammation  takes  place, 
and  gangrene  is  apt  to  result.  If,  however,  the  cold  be  continued 
sufficiently  long,  death  will  take  place,  in  the  part  at  least,  so  that, 
upon  the  reapplication  of  warmth,  circulation  within  it  is  not  re- 
sumed, and  it  is  separated  by  sloughing. 

When  the  cold  is  applied  so  as  to  affect  the  whole  body,  the  de- 
pression is  general,  after  the  first  efforts  at  reaction  are  past.  Every 
reader  is  familiar  with  the  effects  of  int€|psely  cold  weather  on  per- 
sons exposed  to  it  without  sufficient  prot^ct*ion.  At  first  the  sensa- 
tions are  severely  painful,  and  the  cerebral  centres  are  excited  to 
resist  the  depressing  influence.  But,  after  a  time,  the  sedative  power 
of  the  cold  seems  to  penetrate  the  interior  of  the  body,  the  blood 
becomes  universally  chilled,  and  the  nervous  centres  themselves 
lose  their  faculty  of  resistance.  Languor,  heaviness,  and  an  irre- 
sistible disposition  to  inaction  come  on,  drowsiness  follows,  and,  if 
this  is  yielded  to,  the  patient  speedily  sinks  into  a  stupor  from 
which  he  never  awakens. 

-The  effects  of  immersion  in  cold  water  are  of  the  same  general 
character,  being  more  rapid  and  intense  in  proportion  as  the  tem- 
perature of  the  water  approaches  the  freezing  point.  The  imme- 
diate phenomena  are  the  sensation  of  cold,  paleness  of  the  surfaoe, 
and  universal  shrinking  of  the  body.  When  the  temperature  is 
but  slightly  reduced,  the  feeling  is  not  altogether  disagreeable,  and 
reaction  soon  takes  place,  with  a  pleasant  sensation  of  warmth. 
By  a  continuance,  however,  this  ceases;  and  the  subsequent  influ- 
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cnce  is  sedative.    If  the  temperature  of  the  bath  approaches  the 

freezing  point,  the  sensation  produced  is  intense,  amounting  to  a 

Solent  shock  upon  the  nervous  centres,  with  general  horripilation, 

duvering,  gasping,  or  a  kind  of  convulsive  inspiration,  and  not  un- 

frequently  tumultuous  action  of  the  heart;  but  the  efforts  at  reac- 

uon  soon  cease,  and  great  depression  follows.     The  skin  is  pallid 

or  purple  in  patches,  and  greatly  shrunken ;  the  pulse  gradually 

sinks  until  it  can  be  felt  no  longer;  severe  pains  are  felt  in  the  head, 

trunk,  and  limbs ;  the  muscles  and  joints  become  stiff  and  inflexible; 

cramps  in  the  extremities  are  not  unfrequently  experienced;  and  at 

length  drowsiness  comes  on,  speedily  ending  in  a  fatal  ^stupor. 

It  must  be  obvious  that  an  agency  so  powerful,  and  capable  of 
producing  effects  so  strongly  indicated  in  many  conditions  of  dis- 
ease, must  be  susceptible  of  very  useful  therapentic  application. 
It  is  not  less  so  that,  if  used  inappropriately,  or  in  excess,  it  may  be 
productive  of  vast  injury.  Hence  the  danger  of  an  instrument  of 
this  kind  in  uninstructed  hands,  to  which,  unhappily,  it  is  too  often 
entrusted. 

2.  Indications  for  the  Employment  of  Cold. 

Indications  for  the  sedative  effects  of  cold  are  offered  in  vascular 
or  nervous  excitement,  in  abnormal  elevation  of  temperature,  and 
sometimes  when  it  may  be  desirable  to  lessen  sensitiveness  to  pain. 

In  accomplishing  these  objects,  it  is  necessary  to  bear  in  mind  the 
tendency  to  reaction  under  the  influence  of  cold.  This  must  be* 
overcome  when  the  object  aimed  at  is  purely  depression.  Hence, 
one  general  rule  is  to  continue  the  application  of  cold  steadily  until 
the  object  for  which  it  is  applied  is  accomplished,  or  until  there  is 
greater  danger  of  evil  than  expectation  of  good  from  perseverance 
with  the  remedy.  Its  intermittent  application,  during  the  continu- 
ance of  the  nervous  or  vascular  excitement  which  it  is  employed  to 
subdue,  might  endanger  an  increase  of  the  affection,  through  the 
excitement  of  the  intervening  reaction.  At  least  one  effect  would 
counteract  the  other;  and,  if  evil  might  be  avoided,  no  great  advan- 
tage could  be  looked  for.  This  rule  is  peculiarly  applicable  to  the 
^  of  cold  as  an  antiphlogistic  agent. 

Another  important  practical  rule  is  always  to  take  into  consider- 
ation the  strength  of  the  patient,  and  to  proportion  the  degree  of 
cold  accordingly ;  a  much  less  reduction  of  temperature  being  in 
general  necessary  or  admissible  in  a  patient  of  impaired  health,  and 
feeble  powers  of  reaction,  than  in  the  robust. 
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The  various  modes  of  applying  cold  have  already  been  sufficiently 
treated  of,  unless  where  some  peculiar  method  may  be  called  for  in 
a  special  aflfection.  With  this  exception,  therefore,  it  will  be  suf- 
ficient to  refer  the  reader  to  the  remarks  upon  cold  as  an  astringent 
(i.,  105),  as  a  tonic  (i.,  194),  and  as  a  nervous  stimulant  (i.,  597). 

3.  Therapeutic  Application, 

Cold  is  employed  internally  or  externally,  or  in  both  methods 
conjointly,  in  acute  inflammations,  high  vascular  irritations  or  active 
coi^gestions,  fevers,  diseases  of  nervous  excitement,  and  as  an  anaes- 
thetic agent. 

a.  Inflammation. 

As  a  local  remedy,  cold  is  often  very  servicable  in  inflam- 
mation. It  operates  by  diminishing  the  quantity  of  blood  in 
the  part,  and  depressing  the  nervous  irritation,  which  jointly 
constitute  the  main  elements  of  the  disorder.  It  may  be  used 
in  all  superficial  inflammations  of  a  fixed  character,  which  are 
attended  with  increased  heat,  redness,  and  swelling.  In  the  rea- 
dily transferrible  inflammations,  in  which  the  local  affection  de- 
pends on  a  constitutional  disorder,  and,  if  removed,  might  be 
followed  by  the  occurrence  of  a  more  serious  attack  upon  one  of 
the  vital  organs,  it  should  be  used  with  great  caution,  if  at  all. 
Such  are  the  local  affections  of  gout^  rheumatism,  and  certain  cuta- 
neous diseases  of  constitutional  origin.  The  remedy  will  often  act 
promptly  in  relieving  the  inflammation  in  these  cases,  and  perhaps 
in  the  majority  of  instances  might  do  no  serious  mischief;  but  there 
is  always  danger;  and  it  is  unjustifiable  to  incur  the  risk  of  serious 
consequences  when  there  is  no  urgent  necessity.  Sometimes,  how- 
ever, when  the  inflammation  is  very  great,  with  much  redness  and 
vascular  distention,  it  may  be  proper  to  use  the  remedy  in  modera- 
tion, with  the  view  of  diminishing  the  violence  of  the  affection,  not 
of  subverting  it.  The  cold  for  this  purpose  should  never  be  intense. 
Death  is  said  to  have  resulted  in  gout,  from  introducing  the  in- 
flamed part  into  ice-cold  water.  The  refrigerating  plan  by  means 
of  evaporating  lotions  is  more  especially  applicable  to  such  cases ; 
and  alcohol  is  preferable  to  ether  for  the  purpose,  as  it  is  less  liable 
to  reduce  the  temperature  too  far.  It  should  usually  be  diluted 
with  water,  camphor  water,  or  some  demulcent  liquid,  and  applied 
on  thin  compresses,  so  as  to  admit  of  evaporation.  Two  or  three 
parts  of  the  diluent  may  be  mixed  with  one  of  alcohol.    I  have 
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sometimes  used  in  this  way  a  mixture  of  tincture  of  camphor  and 
milk,  the  latter  of  which  acts  as  a  demulcent  as  well  as  diluent. 
Scadamore  employed  in  gout  an  evaporating  lotion  consisting  of 
one  part  of  alcohol  and  three  of  camphor  water.  Demulcent  liquids, 
such  as  infusions  of  slippery  elm  or  flaxseed,  act  partly  by  the  cold 
they  occasion  through  the  conducting  property  of  the  water.  These 
are  used  with  great  advantage  in  en/sipelas,  and  severe  cases  of 
ert/ihema,  such  as  B,  nodosum.  The  inflammation  from  hunia  or 
scalds^  wounds,  sprains,  and  bruises  is  very  usefully  treated  by  cold 
water,  applied  to  the  part  on  compresses,  and  kept  cold  by  frequent 
TeDewal.  The  degree  of  cold  should,  in  such  cases,  be  regulated 
by  the  sensations  of  the  patient,  and  should  not  be  lower  than  is 
agreeable  to  him.  When  productive  of  general  chilly  sensations, 
it  shoald  be  omitted.  Subcutaneous  phlegmonous  swellings,  and  in- 
famed  glands,  may  be  treated  in  the  same  way ;  but,  generally 
speaking,  emollient  applications  answer  better  in  these  cases.  Few 
remedies  are  more  efficient  than  cold  water  in  inflamed  piles  ;  and, 
when  they  are  internal,  frequent  injection  of  the  same  remedy  into 
the  rectum  is  often  beneficial.  In  inflammation  of  the  conjunctiva, 
cold  water  applied  by  compresses  over  the  eye  is  usually  very 
grateful  to  the  patient,  and  beneficial  so  long  as  it  continues  grate- 
ful. In  some  instances,  warm  water  is  more  soothing,  and  may  be 
preferably  used.  The  inflamed  throat  of  scarlatina,  with  much  swell- 
ing externally,  is  treated  by  some  with  ice-cold  water,  applied  on 
compresses  over  the  parotids  and  submaxillary  glands,  and  with 
asserted  advantage. 

Of  the  internal  inflammations,  that  of  the  meninges  of  the  brain 

especially  calls  for  this  remedy.     With  or  without  shaving  of  the 

hair,  large  compresses  thoroughly  soaked  with  ice-cold  water,  or 

bladders  filled  with   pounded  ice,  or  cloths  enveloping  a  layer 

of  snow,  should  be  applied  over  the  whole  scalp,  and  renewed  from 

time  to  time;  care  being  taken  not  to  freeze  the  skin.     Inflamr/ict- 

ti'ms  of  the  chest  and  abdomen  are  not  generally  treated  with  cold 

externally ;  and  I  have  no  doubt  that  when  the  parenchyma  of  the 

organs  is  affected,  it  might  prove  injurious  by  sending  the  blood 

ioto  the  inflamed  tissue;  and  the  same  is  probably  the  ca^e  with 

the  serous  inflammations  of  these  parts.     But  in  inflammatioji  of  (he 

^vcous  coat  of  the  stomach,  bladder,  and  uterus,  it  is  not  impossible 

that  the  sympathy  between  the  external  surface  over  the  part 

affected,  with  the  mucous  membrane,  may  cause  the  latter  to  be 

favourably  impressed  by  cold  applied  to  the  former.    I  confess, 
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however,  that  I  never  myself  employ  cold  in  these  cases,  preferring 
the  sedative  effect  of  emollient  cataplasms  in  all  the  internal  inflam- 
mations of  the  trunk  of  the  body. 

Internally,  however,  cold  may  be  employed  with  much  benefit 
in  acute  gastritis.  The  burning  pain  and  the  great  thirst  of  this 
affection  call  for  cold  drinks,  and  nothing  is  more  grateful  to  the 
patient.  I  believe  that  nature  here  points  out  the  true  proceeding. 
But  water  should  not  be  drank  copiously,  as,  by  distending  and 
weighing  upon  the  stomach,  it  may  prove  mechanically  injurious, 
and  is  liable  to  provoke  vomiting.  It  should  be  taken  as  cold  as 
possible,  in  very  small  quantities,  one  or  two  swallows  for  example, 
at  a  time,  and  very  frequently.  An  excellent  plan  is  to  let  the 
patient  swallow  frequently  small  pieces  of  ice,  without  allowing 
them  to  dissolve  in  the  mouth.  Their  solution  in  the  stomach, 
through  the  absorption  of  free  caloric,  creates  a  much  greater  degree 
of  cold  than  would  be  occasioned  by  the  same  bulk  of  water;  and 
the  stomach  may  in  this  way  be  kept  constantly  refrigerated. 
There  is  little  danger  of  proceeding  too  far,  if  the  pieces  be  swal- 
lowed separately  at  short  intervals,  and  no  longer  than  they  prove 
comforting  to  the  patient. 

In  acute  dysentery^  the  plan  of  injecting  ice- water  has  also  been  re- 
commended ;  but,  unless  the  injection  were  very  frequently  repeated, 
which  in  itself  would  be  objectionable,  there  would  be  risk  that  the 
reaction  in  the  intervals  would  quite  balance  the  direct  sedative 
effects  of  the  remedy ;  and  ice,  if  introduced,  would  be  too  local  in 
its  operation,  not  being  capable,  as  in  the  stomach,  of  diffusing  itself 
when  dissolved  over  the  whole  inflamed  surface. 

A  new  method  of  employing  cold  in  inflammation  has  been 
introduced  into  notice  by  Dr.  James  Arnott  of  London.  It  con- 
sists in  freezing  the  part  by  a  mixture  of  pounded  ice  and  salt.  I 
have  myself  had  no  experience  of  this  method,  and  can,  therefore, 
say  nothing  of  it  of  my  own  knowledge;  but  the  extraordinary 
results  obtained  by  Dr.  Arnott  are  certainly  entitled  to  attention. 
Of  the  mode  of  forming  and  applying  the  mixture,  and  of  its 
effects,  I  shall  treat  under  the  anaesthetic  application  of  oold.  It  is 
sufficient  here  to  say  that,  in  the  experience  of  Dr.  Arnott  and  his 
friends,  no  injury  has  resulted  from  the  use  of  the  remedy  in  any 
case.  He  considers  it  capable  of  promptly  curing  any  inflammation 
the  seat  of  which  can  be  reached  by  the  freezing  influence,  and  of 
benefiting  internal  inflammation  through  the  sympathies  connect- 
ing the  surface  with  the  interior.    The  affections  in  which  Dr. 
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Arnott  has  found  the  remedy  silccessfal  are  erysipelas,  eczema,  im- 
petigo^  prurigo,  glandular  inflammation  of  the  neck  and  groin,  acute 
lumbago,  sciatica  in  most  instances,  most  ca^es  of  chrfinic  rlieumatism, 
crdmary  inflammation  of  the  joints,  painful  nodes,  and  the  infljamma- 
<wn  ^'  sprains^  bruises,  and  bums.  In  acute  rheumatism,  the  inflam- 
mation of  the  joints  is  invariably  and  completely  relieved,  and  the 
disease  shortened  to  a  week.  Rheumatic  gout  is  also  promptly 
relieved;  ophthalmia  has  been  immediately  cured  by  a  frigorific 
mixture  in  contact  with  the  closed  eyelid  for  three  or  four 
minutes;  the  beneficial  action  of  the  remedy  in  orchitis  is  very 
prompt;  and  Dr.  Arnott  has  employed  it  with  "  speedy  and  excel- 
lent effects"  in  a  case  of  meningitis,  and  in  another  of  peritonitis. 
(Ei  Month.  Joum.  of  Med.  Sci.,  July,  1854,  p.  35.) 

b.  Vasciclar  Irritation. 

The  topical  use  of  cold  is  beneficial  in  this  condition  for  the 
same  reasons  precisely  as  in  inflammation.  In  vascular  irritation 
or  adive  congestion  of  the  brain,  it  is  almost  indispensable.  This 
condition  exists  frequently  in  fevers,  with  or  without  delirium,  and 
often  yields  happily  to  the  remedy.  Cold  water,  ice,  or  snow  may 
be  employed,  in  the  manner  already  indicated;  or  the  water  may  be 
allowed  to  fall  in  a  single  stream,  or  in  a  shower,  by  means  of  a 
colander,  upon  the  head  of  the  patient,  from  a  foot  or  two  above 
him,  and  run  off  by  some  convenient  arrangement,  so  as  not  to  wet 
the  remainder  of  the  body,  or  the  bedclothes.  The  same  remedy 
should  be  used  in  all  cases  of  threatened  or  eocisting  apoplexy,  when 
the  face  is  flushed  and  the  head  warm.  In  convulsions,  with  the 
same  phenomena,  cold  water  or  ice  to  the  head  is  often  highly  bene- 
ficial, and  may  not  unfrequently  be  employed  with  advantage  simul- 
taneously with  hot  pediluvia,  or  the  warm  bath.  This  remark 
applies  to  all  kinds  of  convulsion,  whether  in  children  or  adults, 
vhen  the  head  is^  flushed  and  heated.  In  the  convulsions  of  puer- 
P^dl  women,  the  remedy  has  been  highly  commended.  The  water 
first  employed  should  be  tepid  or  about  90°  F.,  and  its  temperature 
diminished  gradually  to  80°  F.,  70°,  or  somewhat  lower.  It  should 
^  poured  by  pailfuls  over  the  head  of  the  patient  seated  in  a 
bathing  tub,  or  immersed  in  a  tepid  bath  of  about  90°.  In  severe 
headaches,  which  have  resisted  ordinary  measures,  the  same  plan 
DMiy  be  employed. 

In  vascular  irritation  of  the  stomach  ice  or  cold  water  is  not  less 
indicated  than  in  gastritis.    In  severe  vomiting  from  this  cause,  it. 
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may  be  used  both  internally  and  to  the  epigastrium.  In  cardiaJgia, 
the  drinking  of  cold  water  is  useful  not  only  by  the  cold,  but  also 
as  a  simple  diluent  to  weaken  the  acrimony  of  the  gastric  contents. 
Irritation  of  the  genital  organs  is  often  happily  treated  with  cold 
water.  No  remedy  usually  aflfords  more  prompt  relief  in  the  pain- 
ful priapism  of  gonorrhoea,  or  in  the  same  affection  from  other 
causes. 

c.  Febrile  Disease. 

In  all  febrile  diseases  with  a  hot,  dry  skin,  hot  breath,  and 
thirst,  the  sedative  influence  of  cold  is  strongly  indicated.  It  may 
be  applied  by  means  of  cool  fresh  air  inhaled  into  the  lungs, 
which  in  general  proves  grateful  and  refreshing.  For  this  purpose 
the  air  of  the  chamber  should  be  frequently  renewed,  and  the 
temperature  not  allowed  to  exceed  from  70°  F.  to  76°,  according 
to  the  season,  if  the  weather  permit.  Care,  however,  should  be 
taken  to  guard  the  body  against  undue  exposure  to  cold,  and  it 
should  therefore  be  kept  covered,  especially  when  the  surface  is 
damp,  and  the  patient  disposed  to  chilliness. 

Cool  drinks  are  still  more  refreshing ;  and  small  sips,  frequently 
taken,  of  iced  lemonade^  orangeade^  or  pure  iced  water^  should  be  per- 
mitted in  all  cases,  when  desired  by  the  patients  under  the  above 
circumstances.  When  the  mouth  and  fauces  are  hot  and  inflamed, 
small  pieces  of  ice  may  be  held  in  the  mouth  and  allowed  slowly 
to  dissolve;  and,  when  gastritis  exists,  with  burning  heat  of  sto- 
mach, and  perhaps  vomiting,  the  ice  may  be  swallowed  undissolved, 
as  before  recommended  in  the  same  affection  occurring  as  a  distinct 
disease. 

Externally,  too,  cold  may  oflen  be  applied  with  great  advantage. 
Dr.  Currie,  of  Liverpool,  distinguished  himself  by  introducing  into 
use  this  measure,  not  only  as  a  palliative,  but  as  a  cure  for  fever.  His 
method  was  to  strip  the  patient  naked,  and,  seating  him  in  a  tub,  to 
pour  over  him  four  or  five  gallons  of  water  from  40°  F.  to  60°,  and 
to  repeat  the  process  two  or  three  times,  or  until  rigors  should 
come  on;  after  which  he  was  to  be  wiped  dry, and  put  immediately 
into  a  warm  bed.  Reaction  soon  took  place,  attended  with  dia- 
phoresis, which  was  sustained  by  the  free  use  of  tepid  drinks. 
The  remedy  thus  employed  operates  not  only  by  the  depressing 
influence  of  the  cold,  but  in  several  other  ways  also;  as  by  a  shock 
on  the  nervous  centres  calculated  to  interrupt  the  associated  mor- 
bid actions,  by  the  reaction  which  follows,  and  by  the  promotion 
of  sweating.    But,  powerful  as  it  is  for  good  when  properly  used, 
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it  may,  under  other  circumstances,  be  productive  of  serious  injury. 
Dr.  Currie,  therefore,  gave  some  rules  to  guard  against  the  abuse 
of  the  remedy,  which  are  highly  judicious.  The  temperature  of 
tlie  body,  as  ascertained  by  a  thermometer  under  the  tongue, 
should  be  at  least  96^,  the  skin  should  be  considerably  hotter  than 
in  health,  and  perftctly  dry^  and  there  should  be  no  sense  of  cJdlliivess 
present,  and  no  existing  internal  inflammation^  especially  of  the  chest. 
In  women,  moreover,  the  measure  should  be  avoided  during  the 
menstrual  period,  and  in  the  advanced  stage  of  pregnancy.  It  is 
usually  best  that  the  hair  of  the  head  should  be  removed  before 
the  affusion.  Some  fevers  may  be  much  benefited,  and  even  cut 
short  by  this  remedy.  Such  are  the  proper  typhus,  and  the  mias- 
matic remittent,  or  bilious  fever.  It  might  possibly  also  prove 
serviceable  in  yellow  fever.  It  is  inapplicable  to  enteric  or 
typhoid  fever  and  the  exanthemata;  to  the  former,  because  the 
disease  cannot  be  cut  short  by  this  or  any  other  measure,  and, 
moreover,  in  consequence  of  its  complication  with  or  tendency  to 
internal  inflammation,  especially  bronchial;  to  the  latter,  because 
there  might  be  serious  danger  of  an  introversion  of  the  irritation, 
which  might  fix  with  fatal  violence  on  some  vital  organ.  In  cases 
to  which  it  is  applicable,  if  in  their  advanced  stage,  the  temperature 
of  the  water  should  not  be  more  than  20°  F.  below  that  of  the 
surface  of  the  body. 

In  all  febrile  diseases,  however,  when  the  skin  is  very  hot  and 
dry,  and  no  sense  of  chilliness  exists,  the  application  of  cold  by 
^nging  ivilh  cool  water  may  be  employed  without  hesitation;  due 
care  being  taken  to  graduate  the  temperature  to  the  sensations  of 
the  patient,  and  the  extent  of  the  application  to  the  degree  of  vital 
force.  In  the  exanthematous  fevers,  moreover,  the  disposition  to 
retrocession  must  be  taken  into  consideration;  and,  when  this  is 
liable  to  happen,  the  remedy  should  be  used  with  caution.  When 
strongly  indicated,  the  sponging  may  be  applied  over  the  whole 
body;  in  other  cases,  it  may  be  confined  to  the  extremities  and  the 
face.  The  temperature  of  the  water  should  be  such  as  to  be  agree- 
able to  the  patient,  and  never  so  low,  under  these  circumstances, 
^5  to  produce  general  chilliness  or  rigors.  A  few  degrees  below 
the  temperature  of  the  surface,  say  from  10°  to  20°  F.,  would  be 
quite  sufficient. 

In  the  headache  or  delirium  of/ever^  or  whenever  determination 
of  blood  to  the  head  is  observable,  cold  water  may  be  applied  to 
the  scalp  in  the  manner  already  described.  (Seepage  9.) 
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d.  Nervous  Irritation.  • 

In  spasmodic  affections  of  different  kiuds,  cold  has  been  found 
useful;  as  much,  however,  probably  by  its  nervous  stimalant 
property,  or  shock  on  the  nervous  centres,  and  by  its  indirect  . 
tonic  powers,  as  by  its  purely  sedative  influence.  Still  it  would 
seem  to  be  clearly  indicated,  in  reference  to  the  last  effect,  in 
disorders  consisting  in  irritation  or  morbid  excitement  of  the 
nervous  system ;  as  it  unquestionably  acts  as  a  direct  sedative  to 
this  as  well  as  the  arterial  system,  when  the  first  excitant  shock 
of  the  sensation  is  passed.  Its  usefulness  in  convulsions^  by  appli- 
cation to  the  head,  has  been  already  mentioned. 

Spasm  of  the  stomach  will  sometimes  give  way  to  the  sudden 
application  of  cold  to  the  epigastrium;  and  I  have  seen  spasm  of 
the  bowels  which  has  resisted  every  other  measure  which  I  could 
employ,  yield  immediately  to  a  stream  of  cool  water,  poured  out  of 
a  pitcher  from  the  height  of  three  or  four  feet  upon  the  abdomen* 
while  the  patient  lay  upon  his  back  on  the  floor.    Tlie  measure 
may  be  tried  also  in  obstinate  spasms  of  the  ureter^  hepatic  ducts^  blai- 
der^  and  rima  glottidis^  after  other  means  have  been  exhausted. 

The  powerful  sedative  action  of  cold  affusion,  and  of  the  cold 
bath,  at  a  temperature  between  40°  and  50°  Fahr.,  has  been  repeat- 
edly resorted  to  with  success  in  tetanus.  The  vital  actions  are  greatly 
reduced;  and,  in  this  state  of  reduction,  the  spasms  relax.  Should 
they  return,  the  same  measures  should  be  repeated,  at  proper  inter- 
vals; care  being  taken  not  to  depress  the  powers  of  the  system  too 
far.  After  being  removed  from  the  bath,  the  patient  should  be 
placed  in  bed,  wiped  dry,  and  stimulated,  if  necessary,  by  carbonate 
of  ammonia  or  hot  spirituous  drinks.  Great  caution,  however,  is 
required  not  to  depress  the  patient  below  the  point  at  which  reac- 
tion can  take  place.  Immediate  death  has  resulted  from  the  use  of 
the  cold  bath  in  tetanus. 

In  various  conditions  o{  hysterical  disease,  cold  water  may  be  used 
to  calm  the  nervous  excitement.  Irregular  contractions  of  the  in- 
voluntary muscles,  various  internal  spasms,  palpitations,  epigastric 
uneasiness,  flatulence,  &c.,  may  often  be  relieved  by  cold  water  ad- 
ministered by  enema,  or  applied  by  a  sponge  to  the  epigastrium, 
the  chest,  or  along  the  spine,  or  by  immersion  for  six  or  eight 
minutes  in  a  cool  bath,  between  60°  and  80°. 

In  the  paroxysms  of  maniacal  violence,  the  cold  shower-bath,  or 
affusion  upon  the  head  of  the  patient,  is  one  of  the  most  powerful 
juethods  of  producing  calmness.    The  application  should  cease  with 
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the  violence  of  the  excitement;  and  may  be  renewed  with  its  re- 
newal, until  the  patient  is  permanently  quieted.    Close  watching  is 
requisite  to  prevent  too  great  depression.      One  minute  is  often 
sufficient,  and  five  or  six  minutes  should  be  rarely  exceeded  when 
the  water  is  very  cold. 

e.  As  an  Anoestheiic  Agent, 

Though  intense  cold  produces  pain,  and  at  first  increases  the 
sensitiveness  of  the  part  to  painful  impressions,  as  to  that  of  a 
blow  for  example,  yet  after  a  time  it  completely  benumbs  the 
oerves,  and  quite  suspends  sensibility.  This  happens,  in  a  con- 
siderable degree,  before  positive  freezing  takes  place,  and  always 
completely  afterwards.  Ice  is  sometimes  employed  for  this  pur- 
pose, in  the  relief  of  neuralgic  pains.  When  these  are  super- 
ficial, ice  or  ice-cold  water,  applied  so  as  to  produce  a  benumbing 
effect,  will  sometimes  afford  relief,  and  may  be  tried  when  other 
measures  have  failed.  Dr.  Arnott  has  found  the  frigorific  mix- 
ture, applied  so  as  to  freeze  the  surface,  often  promptly  success- 
ful in  headache^  toothache^  and  neuralgia  of  the  face,  side,  and  other 
parts,  though  it  has  often  also  failed.  {Edinb,  Monthly  Joum.  of 
Med,  Sci.y  July,  1854,  p.  87.)  But  it  is  rather  as  a  surgical  anaes- 
thetic that  extreme  cold  has  recently  attracted  notice.  To  Dr. 
James  Arnott,  as  before  stated,  the  profession  is  indebted  for  this 
application  of  cold;  and,  from  the  reports  made  in  its  favour,  it  iS 
certainly  an  important  addition  to  the  resources  of  our  profession. 
The  following  remarks  on  the  method  of  using  it,  and  its  effects, 
are  taken  mainly  from  the  communications  of  Dr.  Arnott. 

The  frigorific  mixture  used  consists  of  two  parts  of  powdered 
ice  and  one  of  fine  table  salt.  For  most  purposes,  four  ounces  of 
ice,  or  a  piece  about  as  large  as  an  orange,  will  be  sufficient.  This 
should  be  thoroughly  comminuted  by  shaving  with  a  planed,  or 
pounding  it  in  a  bag  of  canvas  or  coarse  cloth,  and  then  placed 
on  a  sheet  of  paper,  and  mixed  quickly  and  intimately  with  the 
salt,  by  means  of  an  ivory  folder,  or  by  stirring  the  two  in  a  gutta  ^ 
percha  vessel.  The  mixture  thus  prepared  is  to  be  introduced  into 
A  net  of  gauze,  which  may  be  conveniently  suspended  for  the  pur- 
pose from  the  mouth  of  a  jar ;  and,  as  soon  as  drippings  of  brine 
begin  to  appear,  it  is  ready  for  use.  The  net  inclosing  it  is  now 
to  be  applied  to  the  part  horizontally  placed,  and,  if  not  large 
enough  to  cover  the  surface  which  it  is  wished  to  affect,  is  to  be 
passed  quickly  from  one  part  of  it  to  another,  so  as  to  operate  on 
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the  wbole  equably.  The  liquid  which  escapes  may  be  received 
upon  a  wet  spoDge,  or  in  a  basin  placed  beneath.  Another  method 
of  effecting  the  object  is  to  use  a  brass  ball  which  has  been  im- 
mersed in  the  freezing  mixture;  or,  when  only  a  small  surface  is 
to  be  operated  on,  a  thin  metallic  spoon  containing  a  portion  of  the 
mixture. 

A  certain  degree  of  numbness  is  immediately  produced,  and  the 
skin  rendered  pale,  with  little  disagreeable  sensation  even  of  cold- 
ness. In  half  a  minute,  the  whole  surface  is  suddenly  blanched, 
and  a  feeling  of  tingling  or  pricking  is  experienced  like  that  caused 
by  mustard.  If  the  application  be  continued,  the  adipose  matter 
becomes  solidified,  and  the  whole  tissue  hardened,  with  a  slight  tin- 
gling pain,  which,  however,  except  in  peculiarly  sensitive  parts,  as 
the  hand,  and  anterior  and  lower  part  of  the  forearm,  is  rarely 
complained  of.  This  uneasiness  soon  subsides,  and  perfect  insen- 
sibility takes  place.  The  time  required  for  producing  the  effect 
varies  with  the  condition  of  the  surface.  If  this  be  perfectly 
sound,  not  more  than  one  or  at  most  two  minutes  will  be  necessary; 
if  inflamed,  as  in  an  abscess,  from  six  to  ten  minutes  may  be  re- 
quired. The  insensibility  remains  for  many  minutes  after  the  re- 
moval of  the  mixture.  The  part,  when  insensibility  is  no  longer 
required,  should  be  gradually  restored  to  its  normal  condition  by 
covering  it  with  pounded  ice,  or  a  bladder  containing  ice  and  water. 
This  will  not  be  required  in  cases  in  which  the  refrigerating  pro- 
cess is  checked  before  the  freezing  effect  has  been  produced.  Upon 
the  thawing  of  the  part,  some  redness  and  dilatation  of  the  blood- 
vessels may  result;  but  this,  so  far  from  being  inflammation,  is  a 
state  of  debility,  which  permits  distention  through  the  vis  a  iertjo. 
In  fact,  the  part  is,  under  these  circumstances,  quite  indisposed  to 
take  on  inflammation,  generally  if  cut  heals  kindly  by  the  first 
intention  in  twenty-four  hours,  and  never  suppurates;  nor  does 
inflammation  occur  in  the  neighbouring  parts.  Dr.  Arnott  asserts 
that  he  has  never  known  any  injury  result  from  the  process,  and 
his  statement  is  confirmed  by  others.  There  is  not  the  least  dan- 
ger of  gangrene. 

The  resulting  hardness  is  quite  different  from  that  of  frozen 
water,  as  it  is  only  the  fatty  matter  that  is  consolidated ;  the  blood 
being  driven  out  by  the  contraction  of  the  vessels.  It  can  be  cut 
readily,  but  requires  that  the  knife  should  be  held  somewhat  more 
firmly  in  the  hand  than  in  the  ordinary  condition  of  the  tissues. 
There  is,  of  course,  no  hemorrhage  from  the  frozen  parts.     For 
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slight  operations  it  is  not  necessary  to  produce  the  full  freezing 
effect. 

As  the  congelation  does  not  penetrate  more  deeply  than  the  skin 
and  the  adipose  tissue  immediately  subjacent,  the  measure  is  not 
calculated  to  obviate  the  suffering  from  extensive  operations; 
except  in  so  far  as  it  renders  perfectly  painless  the  first  incision 
through  the  skin,  which  is  usually  the  most  painful  part  of  the 
cutting.  It  is  more  especially  the  smaller  operations  to  which  this 
anaesthetic  measure  is  appropriate ;  but,  as  these  are  much  more 
numerous  than  those  of  greater  importance,  its  beneficial  influence 
will  be  widely  felt,  if  all  that  it  promises  should  be  fulfilled.  It  is 
perfectly  safe,  and  thus  has  an  incalculable  advantage  over  chloro- 
form, which  has  frequently  caused  death,  when  employed  in  cases 
to  which  the  present  measure  is  adapted. 

The  operations  to  which,  according  to  Dr.  Arnott  and  others 
who  have  tried  the  plan,  it  is  peculiarly  appropriate,  are  those  for 
cutaneovs  or  small  suhcuianeons  tumours^  the  opening  of  abscesses^ 
paronychia,  carbuncle,  the  forvdng  of  seions  and  issves,  scarijicatiojij 
paracentesis,  the  cutting  down  vpon  arteries,  the  tying  or  cutting  of 
varicose  veins,  phymosis,  strangulated  hernia,  the  evulsion  of  nails,  and 
the  various  ophthalmic,  dental,  plastic,  and  orthopsedic  operations. 

The  advantages  of  the  measure  are  its  safety,  the  absence  of 
hemorrhage,  the  want  of  subsequent  inflammation  or  suppuration, 
the  healing  by  the  first  intention,  and  the  non  occurrence  of  inflam- 
mation in  the  neighbouring  parts. 

The  preceding  observations  have  been  gathered  from  various 
communications,  most  of  which,  are  contained  in  the  Land,  Med. 
Times  and  (7a2eWe (March,  1854,  p.  285;  Nov.,  1854,  p.  488 ;  and  Nov., 
1855,  p.  518),  and  the  -Si.  Monthly  Joum,  of  Med,  Sciences  (July, 
1654,  p.  32). 

Among  the  surgeons  who  have  put  in  practice  the  process  of 
Dr.  Arnott,  and  have  spoken  of  it  favourably,  are  Velpeau  of  Paris, 
Coste  of  Marseilles,  who  has  met  with  results  in  the  highest  degree 
favourable  (see  Med,  Times  and  Gaz,,  Nov.,  1855,  p.  518),  Paget  of 
London,  and  Dr.  J.  Mason  Warren  of  the  United  States  {Bost.  Med. 
and  Surg.  Joum,,  lii.  35). 

f.  As  a  Prophylactic  Agent, 

Cold  may  with  great  advantage  be  employed  as  a  preventive 
of  those  aftections  which  it  is  apt  to  produce.  It  is  probably 
the  most  frequent  cause  of  inflammations;  but,  as  the  system 
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may  be  gradually  accustomed  to  almost  any  disturbing  agent  not 
directly  affecting  its  organization,  the  morbid  influence  of  cold 
may  be  in  great  measure  obviated  by  putting  this  principle  in 
practice.  The  face  and  hands  have  been  so  accustomed  to  cold, 
that  the  system  is  rarely  afiTected  through  them  by  that  morbid 
agent.  Allow  other  parts  of  the  body  to  come  into  a  similar 
relation  to  cold,  and  the  same  result  will  take  place  for  all. 
•  The  naked  Indian,  when  asked  why  he  did  not  suffer  from  cold, 
very  pertinently  answered  that  he  was  all  face.  Without  de- 
parting from  the  usages  of  civilized  life,  we  may  in  considerable 
degree  acquire  the  same  immunity.  This  is  accomplished  by  the 
daily  use  of  the  cold  bath,  or  the  cold  shower  bath ;  and  even  the 
simple  introduction  of  the  feet  into  very  cold  water,  or  washing 
the  back  of  the  neck  and  upper  part  of  the  chest,  every  morning, 
will  have  very  considerable  prophylactic  elEcacy.  But  persons 
accustomed  to  take  cold  easily,  liable,  for  example,  to  frequent 
attacks  of  angina,  bronchitis,  or  rheumatism,  should  not,  especially 
if  of  feeble  constitution,  too  hastily  adopt  the  measure  during  cold 
weather.  The  best  plan  is  to  begin  with  general  or  local  bathing 
in  the  summer,  using  water  of  the  ordinary  temperature,  and  to 
continue  regularly  the  same  practice  with  the  advancing  season,  so 
that  by  the  middle  of  winter,  the  system  will  have  gradually  be- 
come accustomed  to  a  cold,  equal,  or  nearly  so,  to  the  average 
temperature  of  the  air.  One  rule,  which  must  always  be  observed, 
is  never  to  use  the  watet  so  cold,  or  to  continue  the  use  of  it  at  any 
one  time  so  long,  that  efficient  reaction  shall  not  take  place  imme- 
diately after  the  application  has  ceased;  and  the  reaction  should  be 
assisted  by  friction  with  a  towel,  which  serves  at  the  same  time  for 
drying  the  surface,  stimulating  the  skin,  and  exciting  the  heart 
through  the  muscular  exercise. 


H  WATER  AS  A  SEDATIVE  AGENT. 

A  certain  proportion  of  water  is  essential  to  health  and  life.  It 
is  necessary,  mechanically,  in  order  to  give  a- due  mobility  both  to 
the  liquids  and  solids,  enabling  the  former  to  move  from  point  to 
point  as  may  be  required  by  the  wants  of  the  system,  and  the  latter 
to  act  molecularly,  or  in  mass,  in  the  performance  of  their  several 
functions.  It  is  also  necessary,  dynamically,  in  order  that  a  proper 
balance  may  be  maintained  between  the  excitant  agencies  and  the 
susceptibilities  of  the  system;  in  other  words,  that  the  fluids,  which 
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Bcrve  to  keep  the  various  fuDCtioDS  in  their  healthful  state  of  action, 
fihonld  be  neither  excessively  nor  deficiently  excitant.    It  is  obvious 
tbat  an  excess  of  water  must,  in  both  these  relations,  have  a  seda- 
tiTe  effect    In  the  first  place,  if  in  quantity  more  than  sufficient 
to  enable  the  constituent  molecules  of  the  tissues  and  the  blood  to 
move  duly  in  the  exercise  of  their  offices,  it  must  have  the  effect 
of  separating  them  beyond  the  sphere  best  adapted  for  their  mutual 
reaction,  to  lessen,  consequently,  the  vital  cohesion  between  them, 
and  thos  to  occasion  at  once  relaxation  of  the  tissues  themselves, 
and  a  failure  in  their  functions.    In  the  second  place,  a  similar 
excess,  by  diluting  the  fluids  of  the  body,  disturbs  the  balance 
above  referred  to  between  the  excitant  agencies  and  the  vital  sus- 
ceptibilities, diminishing  the  force  of  the  former,  and  consequently 
the  functions  which  depend  upon  a  due  excitation  of  the  latter.    It 
follows  that  a  universal  reduction  of  the  vital  actions  must  ensue 
from  an  excess  of  water  in  the  system ;  and  a  similar  reduction  in 
those  of  any  one  part  to  which  this  excess  may  be  confined.    But 
it  is  not  a  diminution  of  function  only  that  takes  place.    There  is 
for  the  time  being  a  positive  reduction  also  of  power.    The  tissues, 
of  which  the  molecules  or  ultimate  organic  constituents  are  too  far 
separated  to  be  capable  of  due  mutual  reaction,  have  no  longer  the 
healthy  capacity  of  receiving  impressions,  or  of  performing  func- 
tions.   Their  excitability  and  strength,  as  well  as  their  action,  are 
depressed.    Hence  one  great  difference  between  the  sedative  pro- 
perties of  cold  and  those  of  water.    The  former  depresses  action, 
but  leaves  the  power  unimpaired,  while  the  excitability  is   in- 
creased by  rest.    It  is,  therefore,  followed  by  reaction,  and  thus 
proves  secondarily  stimulant.    The  latter  is  purely  sedative,  and  is 
followed  by  no  reaction.    The  difference  is  highly  important  in  a 
practical  point  of  view ;  as  it  renders  water  often  applicable  as  a 
sedative,  when  we  might  be  deterred  from  employing  cold  by  ap- 
prehension of  the  reaction  which  must  ensue. 

But  there  is  one  aspect  in  which  an  excess  of  water  may  seem  to 
be  stimulant.  In  order  that  it  may  be  eliminated,  the  urine,  per- 
spiration, and  pulmonary  exhalation  are  increased;  and  the  func- 
tions by  which  these  effects  take  place,  may  be  supposed  to  be 
stimulated  by  the  liquid.  The  exception,  however,  is  merely  appa- 
rent. It  is  not  the  characteristic  ingredients  of  the  urine  or  per- 
spiration, nor  the  proper  secretion  of  the  bronchial  mucous  mem- 
brane that  are  thus  increased;  it  is  merely  the  proportion  of 
water.  The  proper  secretory  function  is  not  augmented,  but  sim- 
voL.  n. — 2 
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plj  the  au»chanical  eliminatioTi  of  water  o3{Lse:iaen£  on  xiu^  disten- 
«im  otf  tr*e  veaaeL*.  It  w  ioighlj  probable  thjx  the  tme  secretory 
foBeSiOCr  ^'^^  reisols  of  the  cell  actio  a,  Ls  •iimiaished  with  all  the 
ocher  fariCtiocL^  ThLs  eSiCt  of  water  in  appareatlj  promoting  the 
iecretlor^  will  be  noticed  mo-re  particalariT  under  the  dioretics  and 
dia^horetuca :  at  present  we  are  concerned  onlj  with  13  obvious 
tedatlTe  eiSecta. 

1.  Everts  em  the  Sy.^em, 

It  Tf^rilt^  from,  what  haa  been  said  acoTe.  that  water  is  sedative 
oartlr  bv  ^Llatiasr  the  blood  and  other  floi-is  of  the  bod  v.  and  thus 
fi5tidftnn^  them  Ies3  capable  of  exciting  the  various  functions,  and 
parti  J  \ij  entering  into  the  solid  tissaes,  separat  icz  their  ultimate 
organic  constitaenta,  and  thus  diminishing  their  vital  ojjhesion,  and 
their  power  to  act.  It  has  these  effects,  whether  swallowed,  in- 
jected into  the  rectum,  or  applied  to  the  surface  of  the  bo«iv. 

In  efttimating  the  effiscts  of  water,  it  is  necessary  to  take  into  con- 
ttderation  its  relations  with  caloric,     When  applied  to  the  body  so 
as  to  carjse  the  sensation  either  of  heat  or  cold,  it  is  not  the  water 
only  that  acts,  but  the  temperature,  and  the  latter  mainly.     Hence, 
hot  water  is  stimulating,  and  cold  water  directly  depressing,  but 
indirectly  stimulant  through  reaction.    The  peculiar  influence  of 
the  fluid  is  apparently  lost  in  that  of  the  heat  or  cold.     To  obtain 
the  nnmodifie«d  effects  of  water  alone,  we  must  employ  it  at  the 
temperature  of  the  surface  to  which  it  is  to  be  applied.     It  must 
feel  neither  hot  nor  cold,  but  simply  lukewarm  when  used  exter- 
nally, and  in  a  slight  degree  warmer  when  taken  into  the  stomach, 
flo  that  it  may  have  the  same  temperature  as  that  organ.     This  is  a 
practical  rule  of  the  utmost  importance  in  the  use  of  water  as  a 
fledative.    By  erring  on  either  side,  we  fail  of  procuring  the  in- 
tended effect;  stimulating  directly  or  indirectly,  instead  of  depress- 
ing, without  tendency  to  reaction,  which  is  the  characteristic  ope- 
ration of  water  itself.    It  is,  therefore,  of  warm  or  lukeunrm  water — 
that  is,  of  water  alone,  unmodified  by  temperature — of  which  we 
are  now  to  treat. 

If  warm  water  is  taken  into  the  stomach  considerably  beyond  the 
wants  of  the  system,  so  long  as  it  remains  in  that  viscus  it  dilutes 
it«  contents,  lessens  their  excitant  influence  on  the  secretory  func- 
tion, and  causes  a  diminished  production  of  gastric  juice,  and  con- 
sequent defect  of  digestion.  Penetrating  the  gastric  tissues,  it 
relaxes  both  the  mucous  and  muscular  coats,  and  thus  also  impairs 
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the  function,  while  it  directly  weakens  the  organ.  The  nervous 
structure  is  involved  in  the  same  depressing  influence,  which  makes 
itself  felt,  through  the  extensive  sympathies  of  the  stomach,  in  nau- 
sea, feebleness  of  the  pulse,  paleness  and  relaxation  of  the  surface 
of  the  body,  general  languor,  faintness,  and  muscular  prostration. 
These  effects  are  sustained  by  the  rapid  absorption  of  the  water 
into  the  veins,  and  the  consequent  dilution  of  the  blood,  which  is 
thus  rendered  less  excitant,  and  less  able  to  support  the  various 
systemic  actions  at  their  healthful  standard.  Few  agents  are  more 
depressing  to  the  whole  system  than  warm  water  taken  freely  into 
the  stomach.  At  length,  however,  if  continued,  it  is  apt  to  pro- 
voke vomiting,  partly  by  its  nauseating  effect,  and  partly  by  the 
distension  of  the  organ ;  after  which  there  is  usually  a  disposition 
to  repose,  if  not  sleep.  The  water  which  has  entered  the  blood  is 
eliminated  from  the  system  either  by  perspiration  or  urine ;  the  one 
or  the  other  of  these  excretions  being  promoted,  according  as  the 
surface  of  the  body  is  kept  warm  or  cool.  The  excess  of  water 
having  been  thus  thrown  off,  the  system  gradually  rises  to  its  nor- 
mal condition,  without  any  tendency  to  exceed  that  point. 

The  external  application  of  warm  water  is  productive  of  the  same 
effects,  qualified  by  the  extent  of  surface  affected.  I  shall  first  treat 
of  its  application,  in  the  form  of  bath,  to  the  body  generally,  and 
afterwards  of  its  more  restricted  use. 

^arm  Bath.  The  term  warm  hath  is  usually  employed  when  the 
temperature  is  high  enough  to  produce  a  decided  sensation  of  heat, 
that  of  tepid  bath  when  it  is  somewhat  lower,  so  as  scarcely  to  occa- 
sion any  sensation  whether  of  heat  or  cold.  For  our  present  pur- 
pose, it  is  not  worth  while  to  make  the  distinction.  The  warm 
hath,  as  the  term  is  here  understood,  implies  any  temperature 
which,  at  the  moment  of  immersion,  occasions  neither  a  feeling  of 
coolness,  nor  a  disagreeable  feeling  of  heat.  As  expressed  by  de- 
grees, this  temperature  varies  considerably,  according  to  that  of  the 
surface  of  the  body  at  the  time.  What  would  be  cool  to  a  patient 
iu  a  fever,  would  be  hot  to  another  in  a  chill.  In  general  terms,  it 
Daay  be  said  that  the  heat  of  the  warm  bath,  as  here  meant,  may  vary 
from  85°  to  100°  Fahr.;  the  mean  perhaps  being  in  health  between 
90°  and  95°.  Generally  speaking,  a  moderate  sensation  of  heat  at 
the  first  entrance  is  not  amiss ;  for  the  stimulant  effect  is  slight,  and 
passes  off*  in  a  short  time,  so  that  the  influence  very  soon  becomes 
parely  sedative;  while,  for  the  purposes  for  which  the  bath  is  usually 
employed,  it  is  desirable  to  avoid  the  least  sensation  of  chilliness. 
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Immediately  after  immersion,  tbere  may  be  a  sligbt  excitation  of 
the  pulse  and  of  the  surface;  but  this  is  of  no  account  in  reference 
to  the  general  effects.    These  are  very  soon  of  a  calming  or  sootli- 
ing  character.    An  agreeable  feeling  of  languor  is  experienced; 
the  pulse  becomes  slower,  softer,  and  weaker ;  the  respiration  is 
similarly  diminished ;  and  after  a  time  a  disposition  to  sleep  is  not 
unfrequently  induced.    The  skin  becomes  softer,  swells,  and  wrin- 
kles ;  dnd  the  volume  of  the  body  is  increased.    A  considerable 
portion  of  water  is  absorbed,  and  a  disposition  to  micturition  often 
takes  place,  with  the  passage  of  light-coloured  and  transparent 
urine.    The  general  depression  gradually  increases,  till  at  length 
uneasy  sensations  begin  to  be  experienced,  nausea  and  faintness  are 
not  unfrequently  felt,  and  cramps  in  the  limbs  indicate  that  the 
nervous  centres  are  suffering.    How  long  this  depressing  inBaenca 
can  be  supported  it  is  impossible  to  determine  exactly ;  but  days 
have  been  passed  in  the  water. 

The  length  of  time  for  remaining  in  the  bath  has  no  precise 
limit.  It  may  be  for  fifteen  or  twenty  minutes  only,  or  may  be 
protracted  for  hours.  The  patient  before  entrance  should  try  the 
temperature,  so  as  to  ascertain  that  it  corresponds,  as  near  as  may 
be,  with  that  of  his  body.  During  the  immersion,  care  should  be 
taken  to  maintain  the  proper  temperature  by  withdrawing,  from 
time  to  time,  portions  of  water  from  the  bath,  and  replacing  it  by 
warmer  water.  Upon  being  removed,  the  patient  should  be  placed 
between  blankets,  or  warmed  sheets,  and  wiped  dry  with  warm 
towels ;  and  no  sense  of  chilliness  should  be  permitted  to  be  felt 
Hence  it  is  important  that  the  air  of  the  chamber  should  be  warmer 
than  is  required  under  ordinary  circumstances ;  not  less,  probably, 
than  from  76°  to  80°  Fahr. 

Local  bathsj  as  the  half-hath^  hip-hath^  and  foot-bath,  have  similar 
effects,  though  proportionably  less  in  degree.  They  of  course  act 
most  powerfully  upon  the  parts  to  which  they  are  applied,  softening, 
swelling,  and  relaxing  the  tissues,  depressing  the  capillary  circu- 
lation, and  lowering  the  nervous  force;  but  they  in  some  degree 
also  influence  the  system,  partly  perhaps  by  the  absorption  of 
water,  though  probably  still  more  by  interfering  with  the  ordinary 
influences  sent  to  the  nervous  centres.  It  may  be  presumed  that, 
in  health,  these  centres  are  kept  in  their  just  equilibrium  by  an 
intfuence  sent  up  to  them  from  all  parts  of  the  system  in  reciproca- 
tion of  their  own.  The  loss  or  diminution  of  this  influence  from 
any  one  portion  of  the  body,  depresses  the  centres  correspondingly; 
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and  more  or  less  of  a  general  sedative  eflFect  is  thus  produced.  Even 
the  foot-bath,  contiaued  for  some  time,  sensibly  affects  the  system. 
Cataplasms  dJuX  fomentations  are  other  methods  for  the  local  appli- 
cation of  water,  with  a  view  to  its  sedative  effect.  The  former  is 
the  more  efficient  of  the  two,  because  longer  and  more  continuously 
employed.  For  this  purpose,  cataplasms  should  be  made  with 
materials  entirely  bland,  and  simply  serving  a^  a  vehicle  for  the 
water,  which  is  the  only  effective  agent.  For  materials  suitable  to 
the  purpose  the  reader  is  referred  to  the  class  of  emollients. 
Through  the  absorption  of  the  water,  the  skin  is  softened  and 
thickened,  the  blood  in  the  part  is  diluted,  the  activity  of  the  capil- 
lary circulation  diminished,  and  the  nervous  power  depressed. 
Any  one  familiar  with  the  effects  of  poultices,  kept  too  long  in  con- 
tact with  wounds  and  opened  abscesses,  will  readily  understand  their 
sedative  influence.  In  an  opened  paronychia,  for  example,  under 
constant  poulticing,  the  tissues  swell  and  soften,  the  whole  finger 
is  enlarged  and  acquires  a  mush-like  feel,  a  fungous  mass  forces 
itself  out  of  the  incision,  and  all  disposition  to  heal  ceases.  The 
parts  are  depressed  to  such  a  degree  that  they  have  not  energy 
enough  to  take  on  the  reparative  process.  Substitute  a  stimulant 
application  for  the  emollient,  and  a  rapid  change  for  the  better  is 
experienced.  The  same  sedative  influence  is  exercised  by  cata- 
plasms applied  on  a  larger  scale.  Nor  are  their  effects  confined  to 
the  seat  of  their  application.  On  the  principle  stated  in  the  pre- 
ceding paragraph,  they  probably  exert  an  effect,  greater  or  less 
according  to  their  magnitude,  on  the  general  nervous  centres. 
They  certainly,  I  think,  operate  on  certain  interior  organs  in  the 
same  manner,  or  rather  with  the  same  effect,  as  upon  the  seat  of  their 
immediate  application.  A  sympathy  seems  to  connect  the  interior 
parts  of  the  body  with  the  portion  of  surface  corresponding  to 
them ;  so  that  an  impression  made  on  the  latter  is  propagated  to 
the  former  without  change  of  character.  The  sedative  effect,  for 
example,  of  water  or  of  cold  to  the  epigastrium,  is  felt  by  the  sto- 
mach itself  in  a  similar  manner.  Cold  has  the  disadvantage  that  it 
drives  the  blood  into  the  interior  by  contracting  the  exterior  ves- 
sels, and  thus  in  some  measure  obviates  the  sympathetic  depression 
of  the  inner  organs  by  the  congestion  it  occasions.  Water  is  not 
liable  to  this  objection.  Its  effects  are  purely  sedative  both  exter- 
nally and  internally;  for  the  vessels  upon  which  it  immediately 
acts  are  relaxed,  not  contracted;  and  the  quantity  of  the  blood  in 
the  part)  though  circulating  less  rapidly,  is  not  diminished.    Hence, 
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emollient  cataplasms  are  safer  sedatives,  in  cases  of  over-excitement 
of  the  viscera  of  the  chest  or  abdomen,  than  cold  water,  except  in 
the  case  of  hemorrhage,  in  which  the  sympathetic  constriction  of 
the  cold  is  wanted. 

2.  General  Indications. 

The  indications  which  water  is  capable  of  fulfilling,  either  topi- 
.  cally  or  generally,  externally  or  internally  used,  are  to  relax  and 
soften  the  skin  when  dry  and  constricted;  to  diminish  arterial  ex- 
citement, whether  general  or  local ;  to  dilute  the  blood  and  other 
liquids  within  the  body,  and  thus  render  them  less  irritating;  to 
allay  thirst,  and  abate  abnormal  heat  by  obviating  its  causes ;  and 
to  calm  nervous  irritation,  as  shown  in  the  relaxation  of  spasm,  the 
relief  of  pain,  the  soothing  of  general  uneasiness  and  restlessness, 
and  the  promotion  of  sleep  by  the  removal  of  the  causes  of  wake- 
fulness. 

3.  Therapeutic  Application. 

The  remedial  uses  of  water  are  very  numerous ;  and,  within  the 
limits  allowed  by  the  plan  of  this  work,  it  would  be  impossible  to 
specify  each  application,  with  all  the  rules  requisite  for  its  proper 
government.  I  must  content  myself  with  considering  the  subject 
rather  in  reference  to  classes  than  individual  cases. 

a.  Inflammation  and  Vascular  Irritation. 

1.  External  Ivjlammation.  In  inflammation  and  vascular  irritation, 
water  is  of  great  use  as  an  adjuvant  of  depletory  measures.  Ap- 
plied locally  in  external  complaints,  it  has  the  direct  effect  of 
diminishing  these  conditions,  and  of  favouring  resolution,  unless 
the  affection  be  of  a  character,  or  in  a  stage,  disposed  to  suppura- 
tion; in  which  case  it  hastens  the  latter  process.  It  is  employed 
in  all  the  different  modes  of  external  use  already  described. 

In  erysipelatous  and  erythematous  affections,  it  is  very  advantage- 
ously applied  in  the  form  of  demulcent  liquids,  as  infusion  of  slippery- 
elm  bark  or  flaxseed,  applied  over  the  inflamed  surface  by  com- 
presses of  soft  linen.  This  is,  indeed,  I  think,  the  best  method  of 
treating  complaints  of  that  kind  locally.  Without  at  once  subvert- 
ing the  inflammatory  action,  and  thus  endangering  introversion,  it 
alleviates  the  pain,  moderates  the  excitement,  and  obviates  inju- 
rious results.  The  mucilaginous  matter  may  co-operate  in  some 
measure  by  excluding  the  air,  but  the  main  effect  is  produced  by 
the  water;  and,  as  the  liquid  soon  acquires  the  temperature  of  the 
surface,  it  is  not  by  any  modification  of  heat  or  cold  that  it  acts. 
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In  phlegmonous  tumours,  furuncles,  glandular  swellings,  and  in- 
jkmed  joints,  after  local  depletion,  when  this  has  been  required, 
water,  in  the  form  of  emollient  cataplasms,  is  much  used ;  being 
especially  applicable  to  cases,  in  which  either  there  is  no  tendency 
to  suppuration,  or  it  is  desirable  to  promote  this  condition.  When, 
on  the  contrary,  a  disposition  to  suppurate  may  be  apprehended, 
and  it  is  desirable  that  this  event  may  not  take  place,  poultices  are 
contraindicated,  and  the  local  use  of  cold  is  preferable. 

In  almost  all  cutaneous  eruptions,  water  acts  very  happily  in 
diminishing  without  repelling  the  affection.  It  is  in  the  form  of 
warm  bath  that  the  remedy  is  here  most  efficient;  though  a  local 
bath  might  answer  where  the  eruption  is  local.  The  bath  should 
be  employed  daily,  or  twice  a  day;  and  the  patient  should  remain 
in  it  long.  The  only  cases  to  which  the  remedy  is  inapplicable  are 
those  attended  with  a  very  depressed  condition  of  the  system,  and 
depraved  state  of  the  blood,  with  a  strong  tendency  to  the  suppu- 
rative or  gangrenous  condition. 

In  the  acute  exanthematous  affections  the  bath  is  less  used,  because 
in  these  the  eruption  is  generally  of  secondary  consideration,  and 
win  of  itself  subside  in  a  short  time  with  the  disease;  but,  whenever 
there  naay  be  an  indication  for  diminishing  the  cutaneous  irritation, 
and  the  benefits  of  the  bath  may  not  be  overbalanced  by  its  various 
inconveniences, Mt  may  be  used  with  safety  and  advantage.  It  is 
peculiarly  applicable  to  the  cases  of  children.  In  the  desquamative 
stage  of  these  complaints,  the  warm  bath  is  often  useful  in  giving 
softness  to  the  skin,  and  removing  secondary  irritations,  not-unfre- 
quently  left  behind  on  the  subsidence  of  the  original  complaint. 

2.  Internal  Inflammation.  It  is  not,  however,  in  the  external 
inflammations  only  that  the  local  use  of  water  is  advantageous. 
In  the  phlegmasiaB  of  the  abdominal  and  thoracic  viscera  it  is 
often  a  most  useful  agent.  In  those  of  the  chest,  much  care  is 
required  to  avoid  the  partial  exposures  to  cold  to  which  the  use 
of  the  remedy  is  incident,  an^  unless  the  patient  can  be  well 
watched,  it  may  perhaps  be  as  well  to  forego  its  advantages ;  but 
in  the  abdominal  inflammations,  and  those  of  the  pelvic  viscera,  it 
is  a  most  valuable  auxiliary  to  local  depletion,  or  substitute  for  it 
when,  on  any  account,  inappropriate  or  impracticable.  In  these 
cases,  the  water  may  be  used  in  fomentations;  but  the  safest  and 
most  effectual  method  is  by  large  cataplasms,  covering  the  whole 
of  the  exterior  parts  corresponding  with  the  inflamed  organ. 

Oastritis,  enteritis,  dysenterij,  peritonitis,  hepatitis,  splenitis,  nephritis, 
and  metritis,  are  affections  calling  for  this  treatment.    It  is  probably 
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more  efficacious  when  the  iDflammation  afllects  the  membranes  than 
the  parenchyma  of  the  organs,  and  is  especially  indicated  in  peri- 
toneal inflammation. 

Large  poultices  applied  to  the  side  of  the  neck  and  underneath 
the  jaws  are  useful  in  simple  angina  and  tonsilliiis^  and  may  be 
employed  with  special  propriety  in  these  affections  occurring  in 
scarlatina.  Around  the  neck  they  are  also  useful  in  laryngitis^  after 
sufficient  depletion. 

In  all  the  acute  inflarwmaiicms  water  is  also  indicated  in  the  form 
of  the  warm  bath^  the  sedative  effects  of  which  are  sometimes  most 
happy.  The  only  contraindications  are  the  inconvenience  of  the 
remedy  in  adult  cases,  and  the  danger  of  injurious  exposure  of  the 
surface  to  cold  during  its  relaxed  state.  In  infantile  cases  these 
objections  are  much  diminished,  as  children  can  be  more  readily 
guarded  from  exposure  of  the  surface;  and  the  warm  bath  is 
among  our  most  valuable  remedies  in  the  infantile  phlegmasise. 

The  semicujnum  or  hip-bath  is  peculiarly  beneficial  in  inflammations 
and  irritations  of  the  urinary  and  genital  organs,  including  stran- 
gurr/j  ischuria,  amenorrhoea  from  vascular  irritation  of  the  uterus^  and 
dysmenorrhoea. 

In  certain  cases  of  inflammation  or  irritation,  the  free  internal 
use  of  water  proves  advantageous  upon  the  principle  of  dilution. 
This  is  particularly  true  of  those  cases  in  which  the  local  affection 
is  either  produced  or  aggravated  by  the  acrid  character  of  the  liquid 
with  which  it  may  be  in  contact.  Water  here  acts  not  only  by  its 
direct  sedative  influence,  but  indirectly  by  diluting  and  rendering 
less  acrid  the  irritating  material.  Inflammatory  affections  of  the  urin- 
ary passages  are  those  in  which  water  acts  most  beneficially  in  this 
way.  In  such  cases  it  should  be  taken  cold  into  the  stomach,  as  it 
is  not  only  more  agreeable  than  when  warm,  but  more  likely  to 
pass  off  by  the  kidneys. 

b.  Idiopathic  Fevers, 

The  warm  bath  is  in  general  less  advantageous  in  the  idiopathic 
fevers  than  the  phlegmasise.  Still,  it  may  be  occasionally  employed 
with  advantage,  especially  in  children,  when  symptoms  of  nervous 
irritation  appear,  as  restlessness,  wakefulness,  muscular  twitchings, 
and  convulsions.  In  the  form  of  lotion,  as  by  sponging,  warm 
water  is  frequently  used,  in  order  to  relax  the  skin  and  diminish 
heat,  under  circumstances  which  forbid  or  render  imprudent  the 
external  use  of  cold  water;  as  when  the  disease  may  be  compli- 
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cated  by  visceral  inflammation,  or  there  may  be  some  chilliness,  or, 
in  parts  of  the  surface,  a  disposition  to  perspiration. 

In  the  form  of  pediluvium,  the  remedy  is  often  useful,  by  calming 
restlessness,  promoting  sleep,  and  disposing  to  diaphoresis. 

It  is,  however,  internally  that  water  proves  most  beneficial  in 
fevers.  Here  it  is  used  cold;  and  the  temperature  has  great  part 
in  the  first  favourable  effects  produced;  but  the  liquid  soou  acquires 
the  temperature  of  the  body,  and  is  then  useful  merely  as  water,  by 
its  sedative  and  diluting  qualities. 

c.  Nervous  Diseases, 

It  is  in  these  complaints  that  water,  in  the  form  of  the  warm 
b^ith,  shows  its  remedial  powers  most  advantageously.  In  most 
sjfasmodic  and  convulsive  affections  it  is  used  either  as  the  main 
remedy,  or  as  an  adjuvant.  Its  relaxing  influence  gives  it  peculiar 
efficacy  in  these  cases.  While  therapeutically  not  less  applicable 
probably  to  adults  than  to  children,  it  is  yet  much  more  fre- 
quently employed  in  the  latter,  in  consequence  of  the  greater 
facility  of  its  administration.  In  croiip  it  is  almost  universally 
employed,  more  especially  in  the  common  or  catarrhal  variety.  In 
all  the  different  forms  of  colic;  in  slramjulated  hernia;  in  spasm  sf 
the  stomach,  galUducts^  ureters^  bladder,  urethra,  and  uterus;  in  cramps 
rf  t/ie  external  muscles;  even  in  tetanus,  it  may  be  resorted  to  with 
hope  of  benefit,  and  often  affords  great  relief  if  continued  suflS- 
ciently  long.  In  all  convulsions  of  a  mere  functional  character,  it  is 
an  excellent  remedy.  In  infantile  cases  it  is  often  the  one  first 
thought  of,  and  most  efficient.  Its  calming,  soothing,  and  relaxing 
influence  renders  it  often  highly  beneficial  in  the  treatment  of 
•iitama,  and  the  multiplied  disorders  of  hysteria.  In  short,  in  any 
case  of  nervous  disorder,  of  whatever  nature  or  origin,  provided  it 
l»e  dependent  upon  irritation,  and  not  upon  debility  or  depression, 
the  warm  bath  may  be  regarded  as  a  suitable  measure,  when  not 
forbidden  by  circumstances  concerning  rather  the  application  of  it, 
than  its  proper  effects. 

One  caution,  however,  must  always  bo  observed  in  the  employ- 
ment of  this  remedy,  whether  in  nervous  or  inflammatory  affections. 
If  there  is  any  existing  cerebral  congestion,  or  tendency  towards  it, 
too  high  a  temperature  should  be  carefully  guarded  against,  and  the 
water  never  allowed  to  be  so  hot  as  in  any  degree  to  stimulate  the 
circulation,  even  though  for  a  few  minutes.  It  should,  under  such 
circumstances,  never  feel  more  than  warm  to  the  body  of  the  patient. 
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emollient  cataplasms  are  safer  sedatives,  in  cases  of  over-excitement 
of  the  viscera  of  the  chest  or  abdomen,  than  cold  water,  except  in 
the  case  of  hemorrhage,  in  which  the  sympathetic  constriction  of 
the  cold  is  wanted. 

2.  General  Indications. 

The  indications  which  water  is  capable  of  fulfilling,  either  topi- 
cally or  generally,  externally  or  internally  used,  are  to  relax  and 
soften  the  skin  when  dry  and  constricted;  to  diminish  arterial  ex- 
citement, whether  general  or  local ;  to  dilute  the  blood  and  other 
liquids  within  the  body,  and  thus  render  them  less  irritating ;  to 
allay  thirst,  and  abate  abnormal  heat  by  obviating  its  causes ;  and 
to  calm  nervous  irritation,  as  shown  in  the  relaxation  of  spasm,  the 
relief  of  pain,  the  soothing  of  general  uneasiness  and  restlessness, 
and  the  promotion  of  sleep  by  the  removal  of  the  causes  of  wake- 
fulness. 

3.  Therapeutic  Application. 

The  remedial  uses  of  water  are  very  numerous ;  and,  within  the 
limits  allowed  by  the  plan  of  this  work,  it  would  be  impossible  to 
specify  each  application,  with  all  the  rules  requisite  for  its  proper 
government.  I  must  content  myself  with  considering  the  subject 
rather  in  reference  to  classes  than  individual  cases. 

a.  Inflammation  and  Vascular  Irritation. 

1.  External  Inflammation.  In  inflammation  and  vascular  irritation, 
water  is  of  great  use  as  an  adjuvant  of  depletory  measures.  Ap- 
plied locally  in  external  complaints,  it  has  the  direct  effect  of 
diminishing  these  conditions,  and  of  favouring  resolution,  unless 
the  affection  be  of  a  character,  or  in  a  stage,  disposed  to  suppura- 
tion; in  which  case  it  hastens  the  latter  process.  It  is  employed 
in  all  the  different  modes  of  external  use  already  described. 

In  ery^peJatous  and  erythematous  affections,  it  is  very  advantage- 
ouslyapplied  in  the  form  of  demulcent  liquids,  as  infusion  of  slippery- 
elm  bark  or  flaxseed,  applied  over  the  inflamed  surface  by  com- 
presses of  soft  linen.  This  is,  indeed,  I  think,  the  best  method  of 
treating  complaints  of  that  kind  locally.  Without  at  once  subvert- 
ing the  inflammatory  action,  and  thus  endangering  introversion,  it 
alleviates  the  pain,  moderates  the  excitement,  and  obviates  inju- 
rious results.  The  mucilaginous  matter  may  co-operate  in  some 
measure  by  excluding  the  air,  but  the  main  effect  is  produced  by 
the  water;  and,  as  the  liquid  soon  acquires  the  temperature  of  the 
surface,  it  is  not  by  any  modification  of  heat  or  cold  that  it  acts. 
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In  phlegmonous  tumours,  furuncles,  glandular  swellings,  and  in- 
flamed  joints,  after  local  depletion,  when  this  has  been  required, 
water,  in  the  form  of  emollient  cataplasms,  is  much  used;  being 
especially  applicable  to  cases,  in  which  either  there  is  no  tendency 
to  suppuration,  or  it  is  desirable  to  promote  this  condition.  When, 
on  the  contrary,  a  disposition  to  suppurate  may  be  apprehended, 
and  it  is  desirable  that  this  event  may  not  take  place,  poultices  are 
contraindicated,  and  the  local  use  of  cold  is  preferable. 

In  almost  all  cutaneous  entptions,  water  acts  very  happily  in 
diminishing  without  repelling  the  affection.  It  is  in  the  form  of 
warm  bath  that  the  remedy  is  here  most  efficient;  though  a  local 
bath  might  answer  where  the  eruption  is  local.  The  bath  should 
be  employed  daily,  or  twice  a  day;  and  the  patient  should  remain 
in  it  long.  The  only  cases  to  which  the  remedy  is  inapplicable  are 
those  attended  with  a  very  depressed  condition  of  the  system,  and 
depraved  state  of  the  blood,  with  a  strong  tendency  to  the  suppu- 
rative or  gangrenous  condition. 

In  the  acute  exanthematous  affections  the  bath  is  less  used,  because 
in  these  the  eruption  is  generally  of  secondary  consideration,  and 
will  of  itself  subside  in  a  short  time  with  the  disease;  but,  whenever 
there  may  be  an  indication  for  diminishing  the  cutaneous  irritation, 
and  the  benefits  of  the  bath  may  not  be  overbalanced  by  its  various 
inconveniences,  it  may  be  used  with  safety  and  advantage.  It  is 
peculiarly  applicable  to  the  cases  of  children.  In  the  desquamative 
stage  of  these  complaints,  the  warm  bath  is  often  useful  in  giving 
softness  to  the  skin,  and  removing  secondary  irritations,  not  unfre- 
quently  left  behind  on  the  subsidence  of  the  original  complaint. 

2.  Internal  Inflammation.  It  is  not,  however,  in  the  external 
inflammations  only  that  the  local  use  of  water  is  advantageous. 
In  the  phlegmasiae  of  the  abdominal  and  thoracic  viscera  it  is 
often  a  most  useful  agent.  In  those  of  the  chest,  much  care  is 
required  to  avoid  the  partial  exposures  to  cold  to  which  the  use 
of  the  remedy  is  incident,  an^  unless  the  patient  can  be  well 
watchetl,  it  may  perhaps  be  as  well  to  forego  its  advantages ;  but 
in  the  abdominal  inflammations,  and  those  of  the  pelvic  viscera,  it 
is  a  most  valuable  auxiliary  to  local  depletion,  or  substitute  for  it 
when,  on  any  account,  inappropriate  or  impracticable.  In  these 
cases,  the  water  may  be  used  in  fomentations;  but  the  safest  and 
most  effectual  method  is  by  large  cataplasms,  covering  the  whole 
of  the  exterior  parts  corresponding  with  the  inflamed  organ. 

Gastritis,  enteritis,  dysentery,  peritonitis,  hepatitis,  splenitis,  nephritis, 
and  metritis,  are  affections  calling  for  this  treatment.   It  is  probably 
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more  efficacious  when  the  inflammation  affects  the  membranes  than 
the  parenchyma  of  the  organs,  and  is  especially  indicated  in  peri- 
toneal inflammation. 

Large  poultices  applied  to  the  side  of  the  neck  and  underneath 
the  jaws  are  useful  in  simple  angina  and  toimlUtiSj  and  may  be 
employed  with  special  propriety  in  these  affections  occurring  in 
scarlatina.  Around  the  neck  they  are  also  useful  in  laryngitis^  after 
sufficient  depletion. 

In  all  the  acute  inflammations  water  is  also  indicated  in  the  form 
of  the  warm  bath,  the  sedative  effects  of  which  are  sometimes  most 
happy.  The  only  contraindications  are  the  inconvenience  of  the 
remedy  in  adult  cases,  and  the  danger  of  injurious  exposure  of  the 
surface  to  cold  during  its  relaxed  state.  In  infantile  cases  these 
objections  are  much  diminished,  as  children  can  be  more  readily 
guarded  from  exposure  of  the  surface;  and  the  warm  bath  is 
among  our  most  valuable  remedies  in  the  infantile  phlegraasiaB. 

TJie  semicnpium  or  hip-bath  is  peculiarly  beneficial  in  inflammations 
and  irritations  of  the  urinary  and  genital  organs,  including  stran- 
gury, ischuria,  amenorrhoea  from  vascular  irritation  of  the  uterus,  and 
dysmenorrhoea. 

In  certain  cases  of  inflammation  or  irritation,  the  free  internal 
use  of  water  proves  advantageous  upon  the  principle  of  dilution. 
This  is  particularly  true  of  those  cases  in  which  the  local  affection 
is  either  produced  or  aggravated  by  the  acrid  character  of  the  liquid 
with  which  it  may  be  in  contact.  Water  here  acts  not  only  by  its 
direct  sedative  influence,  but  indirectly  by  diluting  and  rendering 
less  acrid  the  irritating  material.  Inflammatory  affectimis  of  the  urin- 
ary parages  are  those  in  which  water  acts  most  beneficially  in  this 
way.  In  such  cases  it  should  be  taken  cold  into  the  stomach,  as  it 
is  not  only  more  agreeable  than  when  warm,  but  more  likely  to 
pass  off  by  the  kidneys, 

b.  Idiopathic  Fevers, 

The  warm  bath  is  in  general  less  advantageous  in  the  idiopathic 
fevers  than  the  phlegmasiae.  Still,  it  may  be  occasionally  employed 
with  advantage,  especially  in  children,  when  symptoms  of  nervous 
irritation  appear,  as  restlessness,  wakefulness,  muscular  twitchings, 
and  convulsions.  In  the  form  of  lotion,  as  by  sponging,  warm 
water  is  frequently  used,  in  order  to  relax  the  skin  and  diminish 
heat,  under  circumstances  which  forbid  or  render  imprudent  the 
external  use  of  cold  water;  as  when  the  disease  may  be  compli- 
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cated  by  visceral  inflammation,  or  there  may  be  some  chilliness,  or, 
in  parts  of  the  surface,  a  disposition  to  perspiration. 

In  the  form  of  pediluvium,  the  remedy  is  often  useful,  by  calming 
restlessness,  promoting  sleep,  and  disposing  to  diaphoresis. 

It  is,  however,  internally  that  water  proves  most  beneficial  in 
fevers.  Here  it  is  used  cold;  and  the  temperature  has  great  part 
in  the  first  favourable  effects  produced;  but  the  liquid  soon  acquires 
the  temperature  of  the  body,  and  is  then  useful  merely  as  water,  by 
its  sedative  and  diluting  qualities. 

c.  Nervous  Diseases, 

It  is  in  these  complaints  that  water,  in  the  form  of  the  warm 
bath,  shows  its  remedial  powers  most  advantageously.    In  most 
spasmodic  and   convulsive  affections  it  is  used  either   as  the   main 
remedy,  or  as  an  adjuvant.    Its  relaxing  influence  gives  it  peculiar 
efficacy  in  these  cases.    While  therapeutically  not  less  applicable 
probably  to  adults  than   to  children,  it  is   yet  much   more  fre- 
quently employed  in   the  latter,  in  consequence  of  the  greater 
facility  of  its  administration.     In  croup  it  is  almost  universally 
employed,  more  especially  in  the  common  or  catarrhal  variety.    la 
all  the  different  forms  of  colic;  in  strangulated  hernia;  in  spasm  sf 
Ote  stomachy  gaWducts,  ureters,  bladder ,  urethra,  and  uterus;  in  cramps 
of  tJie  external  muscles;  even  in  tetanus,  it  may  be  resorted  to  with 
hope  of  benefit,  and  often  affords  great  relief  if  continued  suffi- 
ciently long.     In  all  convulsions  of  a  mere  functional  character,  it  is 
an  excellent  remedy.    In  infantile  cases  it  is  often  the  one  first 
thought  of,  and  most  efficient.    Its  calming,  soothing,  and  relaxing 
influence  renders  it  often  highly  beneficial  in  the  treatment  of 
inania,  and  the  multiplied  disorders  of  hysteria.    In  short,  in  any 
ca.se  of  nervous  disorder,  of  whatever  nature  or  origin,  provided  it 
be  dependent  upon  irritation,  and  not  upon  debility  or  depression, 
the  warm  bath  may  be  regarded  as  a  suitable  measure,  when  not 
forbidden  by  circumstances  concerning  rather  the  application  of  it, 
than  its  proper  effects. 

One  caution,  however,  must  always  bo  observed  in  the  employ- 
ment of  this  remedy,  whether  in  nervous  or  inflammatory  affections. 
If  there  is  any  existing  cerebral  congestion,  or  tendency  towards  it, 
too  high  a  temperature  should  be  carefully  guarded  against,  and  the 
water  never  allowed  to  be  so  hot  as  in  any  degree  to  stimulate  the 
circulation,  even  though  for  a  few  minutes.  It  should,  under  such 
circumstances,  never  feel  more  than  warm  to  the  body  of  the  patient. 
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m.  DEPLETION  AS  A  SEDATIVE  AGENT. 

By  depletion  is  here  meant  a  diminution,  direct  or  indirect,  of  tbe 
quantity  of  the  blood.  A  direct  diminution  is  eflfected  by  with- 
drawing a  portion  of  the  circulating  fluid  immediately  from  the 
blood-vessels ;  an  indirect,  by  lessening  the  quantity  of  material 
which  supplies  its  ordinary  and  necessary  waste.  I  shall  consider 
t\ie  subject  in  these  two  divisions. 

1.  Direct  Depletion  hy  Bleeding. 

Direct  depletion  is  accomplished  either  by  the  elimination  of  the 
liquid  parts  of  the  blood  through  the  difterent  secretory  functions, 
or  by  bleeding.  In  relation  to  the  former  measure,  nothing  need 
be  said  here;  as  the  subject  will  be  fully  considered  under  the 
several  classes  of  medicines,  the  special  eftect  of  which  is  to  increase 
the  secretions,  as  the  purgatives,  diaphoretics,  &c.  In  this  place 
our  observations  will  be  confined  to  bleeding  as  a  direct  depletory 
measure.  This  is  a  sedative  remedy  of  vast  importance.  That  it 
is  sedative,  follows  necessarily  the  admission  of  the  fact,  that  it  is 
the  blood  which,  by  its  excitant  and  nutrient  qualities,  supports  all 
the  functions,  and  without  which  they  must  all  instantaneously  fail. 
It  would  seem,  moreover,  to  follow  no  less  necessarily  that  it  is  a 
universal  sedative.  As  all  the  functions  are  sustained  by  it,  all 
should  be  depressed  by  its  diminution.  This  conclusion  of  the 
judgment  is  true,  in  fact,  whenever  a  proper  balance  is  maintained 
in  the  exercise  of  the  functions;  but  it  will  be  seen,  after  a  brief 
examination  of  the  subject,  that,  under  certain  circumstances,  bleed- 
ing is  capable  of  acting  indirectly  as  a  powerful  excitant;  and  this 
must  be  thoroughly  understood  before  the  measure  can  be  em- 
ployed with  due  discrimination  as  a  therapeutic  agent. 

a.  Effects  of  Bleeding  on  the  System. 

The  effects  of  bleeding  are  to  lessen  the  quantity  of  blood  for  a 
time,  and  to  impair  its  quality.  The  first  eflfect  is  too  obvious  to 
require  proof;  the  second  is  not  so  obvious,  but  not  less  certain. 
After  the  loss  of  blood,  absorption  of  liquid  takes  place  imme- 
diately, in  order  to  supply  the  deficiency ;  so  that  the  blood-vessels 
are  soon  as  full  as  they  were  previously  to  the  bleeding.  Nature 
has  provided  this  resource  to  prevent  emptiness  of  the  circulation, 
and  the  want  of  that  equable  pressure  which  the  blood  everywhere 
exerts,  and  without  which  the  systemic  actions  could  not  be  sup- 
ported in  their  integrity.    But  it  is  not  fully  elaborated  blood  that 
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thus  supplies  the  loss.  The  vessels  take  up  such  liquids  as  they 
can  find.  Water  is  absorbed  from  the  alimentary  canal,  and  pro- 
bably from  the  air;  and  the  various  saline  and  albuminous  fluids 
existing  in  the  system  are  eagerly  appropriated.  The  water,  salts, 
and  albumen  lost  are,  therefore,  soon  replaced;  and  the  requisite 
proportion  of  fibrin  is  quickly  elaborated ;  but  the  red  corpuscles, 
which  require  a  longer  time,  and  a  more  Complex  process  for  their 
development,  remain  much  longer  deficient.  When  the  loss  of 
blood  has  been  great,  whether  from  one  copious  bleeding,  or  several 
successive  bleedings,  this  deficiency  is  very  obvious  in  the  pale- 
ness of  the  patient,  and  the  translucency  of  his  tissues;  and  the 
anemic  condition  continues  often  for  a  considerable  time.  There- 
fore,  though  the  immediate  eflfect  of  bleeding  is  to  diminish  the  mass 
of  the  blood,  the  loss  in  this  respect  is  soon  repaired;  and  the  per- 
manent effect  is  a  depreciation  of  the  quality  of  that  fluid,  which  is 
rendered  more  watery,  and  less  able  to  supply  influence  and  nutri- 
ment to  the  systemic  functions. 

The  immediate  phenomena  attendant  on  the  loss  of  blood  are  a 
diminution  in  the  fulness  and  force  of  the  pulse,  paleness  of  the 
surface,  and  reduction  of  the  temperature  of  the  body.     As  the 
loss  proceeds,  the  pulse  becomes  more  and  more  feeble,  till  it  can 
scarcely  be  felt;  the  respiratory  movements  diminish  proportion- 
ablj;  the  lips,  face,  and  general  surface  become  increasingly  pale, 
and  the  skin  cool;  feelings  of  languor,  nausea,  muscular  weakness, 
giddiness,  mental  confusion,  and  faintness  come  on;    and  at  last 
complete  syncope  takes  place,  with  a  temporary  suspension  of  all 
the  obvious  vital  processes,  from  which  the  patient  gradually  re- 
covers, if  the  blood  ceases  to  flow. 

Syncope.  The  amount  of  loss  necessary  to  produce  syncope 
varies  exceedingly  in  different  persons  in  health,  and  in  the  same 
persons  in  disease,  according  to  the  character  of  the  affection,  and 
the  special  tissue  affected.  Thus,  it  is  usually  jnuch  greater  in 
those  of  sanguine  temperament,  and  the  plethoric,  than  in  the 
nervous  and  feeble;  and  in  diseases  attended  with  pressure  on  the 
brain,  acute  inflammation,  or  a  sthenic  condition  of  fever,  than 
in  asthenic  affections  with  anaemia,  or  a  depraved  condition  of  the 
blood,  as  in  typhoid  fevers.  In  the  former  set  of  diseases  more  is 
required,  as  a  general  rule,  than  in  health,  in  the  latter  less.  The 
loss  of  blood  is  usually  better  borne  in  the  inflammations  of  the 
serous  and  fibrous  membranes,  than  in  those  of  the  mucous  mem- 
branes and  the  skin.     Its  degree  of  effect  is  often  influenced  by 
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idiosyncrasy.  Stout  and  apparently  vigorous  individuals,  in  con- 
sequence of  peculiarity  of  constitution,  sometimes  &int  under  a 
small  bleeding;  while  others,  seemingly  feeble,  will  bear  a  great 
loss  without  the  same  result.  Imagination  also  is  not  without  in- 
fluence. I  knew  a  gentleman  of  stout  habit  of  body,  whom  the 
sight  of  his  own  blood  caused  to  become  extremely  faint 

The  posture  of  the  body  has  great  effect ;  that  position  most  re- 
sisting syncope,  which  occasions  the  greatest  pressure  on  the  brain. 
Hence,  much  more  blood  can  be  taken  frOm  a  person  lying  down 
than  sitting,  and  sitting  than  standing;  and  important  practical 
rules  are  deducible  from  this  fact.  It  is  probable  that  the  greater 
muscular  effort  used  in  the  two  latter  positions  may  aid  in  the 
effect;  as,  by  drawing  blood  to  the  muscles,  it  lessens  the  force  with 
which  it  is  directed  to  the  head. 

The  mode  in  which  the  blood  is  drawn  has  considerable  infla- 
ence  ;  less  being  required  when  it  is  taken  rapidly  through  a  large 
orifice,  than  when  slowly  through  a  small  one.  The  reason  of  this 
probably  is  the  sudden  diminution  of  the  normal  pressure  upon  the 
cerebral  centres  in  the  former  case;  while  in  the  latter  the  diminu- 
tion is  gradual,  so  that  the  brain  has  a  better  opportunity  of  accom- 
modating itself  to  the  new  circumstances. 

"According  to  Dr.  Marshall  Hall,  the  mean  loss  of  blood  required 
to  produce  symptoms  of  commencing  syncope,  in  the  sitting  or 
erect  posture,  is,  in  health,  16  ounces;  in  congestion  of  the  brain, 
from  40  to  50  ounces;  in  inflammation  of  the  serous,  synovial, 
or  fibrous  membranes,  from  80  to  40  ounces;  in  parenchymatous 
inflammations,  30  ounces;  in  mucous  and  cutaneous  inflammations, 
16  ounces;  while  in  eruptive  fevers  it  is  only  from  12  to  14  ounces; 
in  delirium  tremens,  10  to  12 ;  in  accidents  before  inflammation  has 
taken  place,  8  to  10;  and  in  chlorosis,  8."  But  these  are  mere  ap- 
proximations, and  liable  to  great  diversity.  In  relation  to  the 
natives  of  this  country,  I  am  quite  confident  that  the  15  ounces, 
stated  by  Dr.  Hall  as  the  mean  in  health,  is  considerably  below  the 
actual  average. 

The  syncope  from  loss  of  blood  is  not  unfrequently  attended 
with  convulsive  symptoms;  but  these, like  other  nervous  disorders, 
are  probably  quite  as  liable  to  occur  from  a  depressed  as  from  an 
excited  state  of  the  cerebral  centres.  They  do  not,  therefore,  in 
any  degree  contradict  the  idea,  that  the  influence  of  bleeding  is 
essentially  sedative.    But  certain  phenomena  do,  not  unfrequently 
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occur  after  the  loss  of  blood,  which  are  clearly  the  result  of  abnormal 
excitement,  and  which  I  now  propose  to  explain. 

Secondary  Excitation.    All  the  functions  require,  for  their  due 
performance,  a  certain  amount  of  blood  of  a  certain  quality.    If 
there  be  deficiency  in  either  of  these  respects,  they  necessarily  suffer. 
To  obviate  injury  from  this  cause,  a  relation  between  all  parts  of 
the  body  and  the  nervous  centres  has  been  established  through 
connecting  nerves,  of  such  a  nature,  that  a  deficient  supply  of  blood 
for  the  functions  causes  an  impression  to  be  conveyed  from  their 
Beats  up  to  their  respective  centres,  by  which  the  latter  are  excited 
into  action,  and,  if  the  impression  be  strong,  are  not  unfrequently 
much  disturbed.    As  a  legitimate  and  intended  result  of  this  ex- 
dtement,  an  influence  is  transmitted  from  the  centres  to  the  heart, 
and  probably  to  the  respiratory  organs,  by  which  the  former  is 
sumulated  to  increased  action,  so  as  to  send  an  additional  supply 
of  their  essential  pabulum  to  the  functions,  while  by  the  latter  the 
blood  is  duly  prepared  for  its  office.    Now  blood,  which  has  been 
impaired  in  quality  by  bleeding,  is  unable,  in  the  ordinary  quan- 
tity, to  supply  the  demands  of  the  functions  unless  they  also  are 
proportionably  lowered;  and  consequently,  if  this  should  not  hap- 
pen, the  heart  is  stimulated  through  the  nervous  centres,  to  sup- 
P'j)  by  a  greater  amount  of  blood,  the  deficiency  in  its  quality. 
But  the  nervous  centres  being  often  over-excited  by  these  demands 
Bponthem,  act  irregularly  in  the  performance  of  their  duties;  and 
conaequently  signs  of  nervous  disorder  are  evinced.    Hence,  in  the 
condition  of  system  induced  by  bleeding,  especially  if  very  copious 
or  frequently  repeated,  there  is  often  great  disturbance  of  function, 
which  must  be  regarded  as  the  indirect  effects  of  the  loss  of  blood. 
Violent  palpitation  of  the  heart,  excessive  frequency  of  pulse, 
dyspnoea,  headache,  neuralgic  pains  in  various  parts  of  the  body, 
wakefulness,  sometimes  even  convulsions  and  delirium,  are  among 
the  evidences  of  this  nervous  disorder. 

But  it  is  important  to  bear  in  mind  that,  in  order  that  this 
indirect  excitement  from  bleeding  should  take  place,  there  must  be 
*want  of  accordance  between  the  performance  of  the  functions  and 
the  diminished  quality  of  the  blood.  If  the  former  continue  as  in 
health;  if,  for  example,  the  patient  use  as  much  muscular  exertion, 
ttt  as  much,  think  as  much,  even  feel  as  much  as  under  ordinary 
circumstances,  the  above  symptoms  must  be  experienced  in  a  degree 
proportionate  to  the  impoverishment  of  the  blood;  and,  if  the 
functions  are  called  into  unusual  activity,  whether  by  the  will  or 
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Other  cause;  if  the  patient  run,  ascend  heights,  lift  heavy  burthens^ 
attempt  to  think  deeply,  or  exert  his  mind  strongly  in  any  way,  or 
be  thrown  into  strong  emotion  by  any  cause,  the  deficiency  in  the 
supply  of  blood  is  of  course  more  strongly  felt,  a  more  powerfully 
irritant  influence  is  sent  to  the  nervous  centres;  and  the  disorders, 
consequent  on  their  disturbance,  are  often  experienced  to  an  ex- 
treme, and  sometimes  alarming,  or  even  fatal  extent. 

If,  however,  care  be  taken  that  the  various  functions  shall  be 
reduced  in  accordance  with  the  reduced  state  of  the  blood;  if  the 
patient  be  kept  at  rest,  the  amount  of  food  diminished,  the  mind 
made  to  participate  in  the  repose  of  the  body,  and  nothing  allowed 
to  disturb  the  calm  of  the  passions,  the  purely  sedative  effects  of 
the  bleeding  will  be  experienced,  without  the  secondary  excitements 
and  disorders  above  mentioned. 

It  will  be  perceived,  from  this  course  of  reasoning,  how  impor- 
tant it  is,  in  employing  this  remedial  measure,  to  take  care  that  its 
intended  effects  be  not  contravened  by  subsequent  disturbing  in- 
fluences. Another  highly  important  practical  inference  is  that,  by 
carrying  the  remedy  too  far,  we  may  induce  an  excitable  state  of 
system,  which  shall  render  the  patient  liable  to  extreme  disorder, 
and  especially  to  excessive  action  of  the  heart,  ending  possibly  in 
serious  disease  of  that  organ.  One  of  the  greatest  dangers  of  the 
excessive  use  of  the  lancet  is  the  production  of  hypertrophy  and 
dilatatibn  of  the  heart;  the  former  resulting,  in  accordance  with  a 
well  known  physiological  law,  from  a  too  powerful  and  incessant 
exertion  of  the  organ,  the  latter  from  a  softness  and  yieldingness 
of  the  tissue,  cx)nsequent  on  the  anemic  state  of  the  blood. 

Bleeding  should  very  rarely  be  carried  to  complete  syncope,  and 
never  when  used  simply  as  an  antiphlogistic  measure.  The  subse- 
quent reaction,  under  the  operation  of  causes  above  explained,  may 
very  much  interfere  with  the  ends  proposed,  and  do  more  harm 
than  the  occurrence  of  syncope  can  possibly  do  good.  The  only 
circumstance  which  would  justify  the  urging  of  the  remedy  to  this 
extent,  in  the  practice  of  medicine  at  least,  is  the  existence  of  a 
spasm,  as  of  the  glottis  for  example,  which  unless  relaxed  must 
prove  fatal,  and  which  there  are  no  other  means  at  command 
capable  of  relaxing.  In  surgery,  the  measure  has  sometimes  been 
resorted  to,  in  order  to  procure  complete  relaxation  of  the  muscles 
in  cases  of  obstinate  dislocation,  which  have  resisted  all  ordinary 
measures.  But  since  the  discovery  of  etherization,  I  doubt  whether 
bleeding  to  syncope  can  now  be  required  in  any  case. 
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b.  Modes  of  Bleeding. 

The  methods  of  bleeding  may  be  divided  into  the  general  and 
local.     The  former  may   be  effected   by  opening  a  vein,  or  aa 
artery;  the  operation  being  called  venesection  in  the  former  case, 
and  arteriotomy  in  the  latter.    Before  it  was  known  how  rapidly 
tbe  blood  makes   its  round  in  the  circulation,  and  how  almost 
instantaneously  the  loss  of   it    is  everywhere   felt  from   what- 
ever portion  of  the  circulation  it  may  be  drawn,  the  idea  was 
entertained  that,  in  certain  cases,  there  was  special  advantage  in 
dividing  the  temporal  artery  instead  of  a  vein,  and  that,  when 
ven^ection  was  used,  it  was  advisable  to  take  the  blood,  in  certain 
cases,  from  one  particular  vein,  from  the  jugular  vein,  for  example 
in  one  case,  or  from  a  vein  in  the  hand,  the  foot,  or  the  thigh,  in 
Mother.    At  present  general  bleeding  is  effected  almost  exclusively 
by  venesection ;  and  one  of  the  veins  at  the  bend  of  the  arm  is 
usually  preferred ;  or,  if  another  is  selected,  it  is  so  less  from  any 
sopposed  peculiarity  of  effect,  than  from  mere  convenience.    I  have 
myself  no  doubt,  that  every  remedial  effect  which  general  bleeding 
is  capable  of  producing,  may  be  obtained  by  bleeding  from  the  arm 
in  the  ordinary  method. 

1.  General  Bleeding  or  Venesection.     As  to  the  method  of  perform- 
ing this  operation,  and  the  various  cautions  requisite,  the  reader  is 
leferred  to  works  on  surgery.     The  following  observations  have  a 
bearing  only  on  its  effects.    The  quantity  of  blood  to  be  taken  at 
onetime  varies  so  much,  according  to  the  objects  to  be  accomplished, 
the  nature  and  seat  of  the  disease,  and  the  constitution,  age,  and  sex 
of  the  patient,  that  no  precise  general  rule  can  be  given  upon  this 
point.    It  has  before  been  stated  that  bleeding  should  never  be 
euTied  to  absolute  syncope,  unless  in  cases  of  spasm  of  a  highly 
dmgerous  character,  which  could  not  otherwise  be  relaxed.    In 
foch  instances,  the  patient  should  be  bled  sitting  or  standing,  so 
that  the  object  may  be  accomplished  with  the  least  possible  loss  of 
blood,  and  the  opportunity,  moreover,  afforded  of  quick  restoration, 
by  laying  tbe  patient  down  with  his  head  low;  an  advantage  which 
voold  be  wanting  if  he  were  bled  in  the  horizontal  position.    In 
the  latter  case,  there  might  be  some  danger  that  the  syncope  would 
prove  permanent.    In  strong  local  determinations  of  blood  to  the 
bead  or  lungs,  threatening  cerebral  or  pulmonary  apoplexy,  and  in 
violent  sthenic  inflammation  of  one  of  the  vital  organs  involving 
life  in  danger,  bleeding  may  be  carried  to  the  verge  of  fainting,  but 
dioold  stop  short  of  it.    In  general,  when  this  remedy  is  called 
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for,  it  will  be  sufficient  to  proceed  till  some  sensible  impression  is 
produced  on  the  pulse;  and  it  would  be  better  to  bleed  a  second  or 
even  a  third  time,  than  to  incur  unnecessary  risk  at  the  first  opera- 
tion. The  occurrence  of  decided  weakness  or  softness  of  the  pulse, 
paleness  of  the  lips,  yawning,  or  nausea,  should  serve  as  a  signal 
for  closing  the  vein  in  all  ordinary  cases. 

As  a  general  rule,  in  an  adult  male,  of  good  constitution  and 
ordinary  size,  fifteen  or  sixteen  fluidounces  may  be  taken  at  the  first 
bleeding ;  though,  under  varying  circumstances,  the  quantity  may 
fall  as  low  as  six  fluidounces  and  rise  as  high  as  forty.  When  the 
loss  required  is  less  than  six  fiuidounces,  it  is  generally  best  to 
take  the  blood  locally.  In  women  one-quarter  •r  one-third  less 
should  be  taken  than  in  men.  In  children  of  two  years  or  up- 
wards, the  rule  of  Dr.  Young,  in  relation  to  the  modification  of  the 
dose  of  medicine,  will  apply  also  to  bleeding.  (See  vol.  L,  page  85.) 
At  three  months  it  would  seldom  be  proper  to  take  more  than  a 
fluidounce,  at  six  months  one  and  a  half  fiuidounces,  at  a  year  two, 
at  two  years  three,  at  four  years  five,'  at  eight  years  eight,  and  at 
twelve  years  ten  fluidounces. 

It  has  generally  been  thought  better  to  bleed  from  a  large  than 
a  small  orifice ;  but  this  is  true  only  when  the  object  is  to  produce 
as  great  an  immediate  effect  upon  the  system,  with  as  little  loss  of 
blood,  as  possible.    The  rule  is  applicable  in  cases  of  spasm,  i^ 
which  the  object  is  to  induce  relaxation,  and  to  some  extent  i^ 
those  of  active  sanguineous  determination,  when  a  prompt  effect  i^ 
desired  in  order  to  prevent  hemorrhage  in  some  vital  organ,  or  at^ 
overwhelming  influence  upon  its  function.    In  inflammations,  in- 
which  the  indication  is  prominently  to  alter  the  character  of  th^ 
blood,  and  in  which  an  immediately  curative  impression  is  seldom 
expected,  I  think  that  the  loss  by  a  small  orifice  is  quite  as  effective, 
and  perhaps  more  so ;  as  more  blood  can  thus  be  taken  without 
endangering  syncope. 

Whenever  it  may  be  doubtful  how  much  blood  should  be  with- 
drawn, and  a  special  necessity  may  exist  for  taking  no  more  than 
may  be  absolutely  necessary,  the  patient  should  be  bled  in  the  erect 
posture,  either  sitting  or  standing;  the  latter  position  being  that 
which  affords  the  greatest  security  against  excess.  The  fingers  of 
the  operator,  under  such  circumstances;  should  be  placed  on  the 
wrist,  and,  at  the  first  sign  of  a  decided  flagging  in  the  pols^  the 
process  should  cease.  ...•....,. 

After  bleeding,  the  blood  should  always  be  kc|pt  fyf  ill 
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order  that  its  degree  of  coagulability  may  be  observed,  and  whe- 
ther or  not  it  may  present  the  buffy  coat. 

2.  Local  Bleeding.    By  this  is  meant  the  abstraction  of  blood  from 
ihe  capillaries  or  small  vessels,  in  some  particular  part,  with  a  view 
specially  to  a  local  impression.     It  is  true  that,  in  young  infants, 
and  very  delicate  subjects  at  a  more  advanced  age,  this  method  of 
bleeding  is  resorted  to  with  the  object  of  aftecting  the  general  cir- 
culation; and  it  is  also  true  that,  however  small  may  be  the  quan- 
tity of  blood  abstracted,  the  system  at  large  feels  its  loss  in  greater 
or  less  degree;  but,  nevertheless,  the  aim  is,  for  the  most  part,  to 
aflfect  a  special  part  or  organ  peculiarly,  and  more  than  could  be 
done  by  the  loss  of  an  equal  amount  of  blood  from  a  large  vessel, 
as  in  venesection.    Abundant  experience  has  proved,  that  a  cer- 
tain amount  of, blood  taken  from  an  inflamed  part,  or  its  near  vici- 
nity, has  much  greater  effect  on  the  disease  than  an  equal  quantity 
taken  elsewhere.    I  do  not  think  that  any  one  who  has  been  much 
in  the  habit  of  using  general  and  local  bleeding,  and  of  comparing 
their  effects,  can  doubt  this  fact.    It  can  be  readily  understood, 
moreover,  how  it  should  be  so,  when  the  blood  is  taken  from  the 
inflamed  vessels  themselves,  or  from  those  in  the  neighbourhood 
supplied  by  the  same  artery.    But  why  local  bleeding  should  be 
specially  useful,  when  the  vessels  from  which  the  blood  is  with- 
drawn have  no  immediate  connexion  with  those  inflamed,  is  not  so 
obvious.    We  can  admit,  for  example,  without  hesitation,  that  cups 
to  the  side,  in  a  case  of  costal  pleurisy,  in  which  the  membrane 
inflamed  and  the  surface  scarified,  derive  their  blood  from  the 
same  immediate  source,  shall  be  specially  serviceable ;  but  there 
would  seem  to  be  no  reason  why  a  few  ounces  of  blood,  taken  from 
the  epigastrium,  should  have  more  effect  in  relieving  the  stomach, 
which  is  supplied  with  blood  from  a  wholly  different  source,  than 
the  same  quantity  taken  from  the  back,  or  one  of  the  extremities ; 
yet,  as  I  think,  no  fact  in  medicine  is  better  demonstrated  than  the 
peat  efiScacy  of  a  few  leeches  to  the  pit  of  the  stomach  in  gas- 
tritis, and  that  the  few  ounces  thus  abstracted  have  an  incompara- 
Uy  greater  effect  than  the  same  amount  taken  from  the  general 
circulation.    I  have  in  vain  sought  for  any  other  explanation  of 
this  feet,  than  that  of  a  supposed  sympathy  existing,  through  the 
oi;gaDic  nervous  centres,  between  an  interior  organ  and  the  surface 
of  the  body  corresponding  with  it,  by  which^an  impression  made 
OB  the  TnMCik  of  the  latter  shall  be  peculiarly  felt  by  those  of  the 

reMonably  supposed  that  such  a  sympathy  has 
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been  established  with  conservative  objects ;  for  we  naturally  resort, 
in  sufifering  of  interior  parts,  to  the  corresponding  outer  surface  in 
the  application  of  means  of  relief.  Of  the  fact,  at  any  rate,  I  have 
not  the  least  doubt,  having  seen  it  demonstrated  beyond  the  possi- 
bility of  disbelief. 

In  the  highest  stage  of  vascular  fulness  and  activity,  local  bleed- 
ing is  of  little  benefit.    The  blood  abstracted  is  so  rapidly  supplied, 
and  the  distending  force  of  the  forward  movement  so  great,  that 
the  capillary  vessels  have  not  the  opportunity  for  contracting. 
Under  such  circumstances,  the  measure  should  always  be  preceded 
by  general  bleeding.    But,  after  the  fulness  of  the  vessels,  and  the 
moving  forces  of  the  blood  have  been  thus  reduced,  or  in  cases  in 
which  there  is  no  considerable  general  excitement,  the  loss  of  blood 
locally  is  of  very  great  importance,  and  will  often  eradicate  an  in- 
flammation which  has  refused  to  yield  entirely  to  the  lancet.    In 
many  cases  of  disease,  the  indications  and  the  contraindications  for 
bleeding  may  be  so  nicely  balanced,  that  it  may  be  difficult  to  de- 
cide between  them ;  as,  for  example,  in  low  fevers  attended  with 
inflammation.    Here  local  bleeding  is  an  invaluable  remedy;  and 
I  have  repeatedly  seen  the  loss  of  two  or  three  ounces  of  blood 
apparently  turn  the  scale  favourably  between  life  and  death.    It 
happens,  fortunately,  in  such  cases,  that  the  loss  of  a  little  blood 
has  much  greater  effect  than  in  sthenic  states  of  the  system.    I 
have  often  found  it  necessary  to  take  a  little  blood  from  the  chest 
in  the  pneumonia  of  typhoid  fevers,  when  active  stimulation  has 
been  necessary  to  support  the  cerebral  centres ;  and  I  have  myself 
been  sometimes  astonished  at  the  relief  thus  obtained.    It  has  been 
before  incidentally  stated  that  blood  may  be  taken  locally  from 
infants,  with  advantage,  in  reference  to  eiSfects  on  the  system  al 
large;  the  whole  quantity  taken  being  so  small  that  it  can  be  ab- 
stracted with  sufficient  rapidity ;  and  the  danger  being  less  of  over- 
bleeding  than  when  the  lancet  is  used. 

Local  bleeding  is  effijcted  by  simple  scarification,  or  by  means  of 
cups  or  leeches.  Scarification  is  not  oftien  used,  and  only  under 
peculiar  circumstances;  as  in  conjunctivitis,  tonsillitis,  sometimes 
in  laryngitis,  and  in  glossitis  with  great  enlargement  of  the  tongQe, 
in  which  deep  incisions  are  recommended  when  the  swelling 
threatens  suffocation.  The  two  latter  methods  are  those  commonly 
resorted  to. 

As  a  general  rule,  it  is  better,  when  cups  and  leeches  are  used, 
to  take  blood  from  the  immediate  neighbourhood  of  the  inflamed 
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part,  than  from  the  inflarned  vessels  themselves;  as  the  wounds 
sometimes  superadd  their  own  inflammation  to  that  pre-existing, 
and  thus  endanger  some  aggravation  of  the  latter.  The  quantity 
of  blood  to  be  taken  by  cups  or  leeches  must  depend  on  the  cir- 
cumstances of  each  case.  In  the  adultj'^from  three  to  six  ounces 
are  usually  drawn;  but  the  quantity  may  be  as  small  as  a  fluid - 
ounce,  or  may  amount  to  twelve  or  fourteen  ounces.  In  severe 
meningeal  or  peritoneal  inflammation,  I  have  repeatedly  directed 
one  hundred  American  leeches,  which  ought  to  abstract  about  a 
pint,  if  of  good  quality  and  well  applied. 

Cupping,  For  the  method  of  performing  this  process,  and  an 
account  of  the  instruments  employed,  the  reader  will  consult  works 
on  minor  surgery.  It  is  a  very  efficient  process  in  many  cases  of 
disease,  sometimes  almost  indispensable;  and  no  physician,  who 
cannot  command  the  services  of  a  cupper  in  his  neighbourhood, 
should  be  without  a  set  of  the  instruments,  or  the  skill  requisite 
for  using  them  efficiently.  Should  this  happen,  however,  and  a 
strong  emergency  call  for  the  use  of  them,  he  may  substitute  an 
extemporaneous  process,  by  means  of  a  sharp  knife  and  a  few 
wineglasses  or  tumblers. 

Cupping  has  the  advantage  over  leeching  that  it  can  be  more 
quickly  eflected ;  can  be  more  conveniently  diffused  over  an  exten- 
sive surface,  as  that  of  the  chest  or  abdomen  for  example;  affords 
the  means  of  more  precisely  measuring  the  quantity  of  blood  ab- 
stracted; and  superadds  to  the  depletion,  the  revulsive  influence  of 
the  subsequent  inflammation.  It  should  be  preferred,  therefore, 
when  no  special  indication  for  the  choice  of  leeches  may  exist 

Dry  cupping  is  a  sort  of  depletory  method,  which  is  admirably 
adapted  to  inflammation  attending  very  low  states  of  system.  It 
withdraws  the  blood  temporarily  from  the  circulation,  and  leaves 
it  to  re-enter  the  vessels,  when  the  local  object  has  been  accom- 
plished. Its  revulsive  influence  is  also  not  without  its  advantages. 
It  may  be  used  very  freely  in  thoracic  and  abdominal  inflam- 
mation, when  the  state  of  the  circulation  does  not  admit  of  any 
other  mode  of  depletion;  and,  conjointly  with  a  few  wet  cups, 
operates  most  happily  in  many  instances. 

Leeching.  This  is  preferable  to  cupping  when  the  pain  of  the 
operation  is  a  matter  of  consequence,  as  in  children  and  delicate 
or  nervous  women ;  when  the  parts  to  be  operated  on  are  tender 
to  the  touch,  as  in  phlegmonous  tumours  and  glandular  swellings; 
when  it  is  desirable  to  concentrate  tbe  bleeding  within  as  small  a 
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space  as  possible,  as  the  end  of  a  finger ;  when  the  tissue  is  loose, 
as  in  the  eyelids,  the  scrotum,  &c. ;  and  when  the  parts  from  which 
it  is  wished  to  abstract  blood,  are  inaccessible  to  cups,  as  the  tongue, 
the  uterus,  the  vulva,  the  anus,  &c.  It  should  almost  always  be 
employed  preferably  in  infants. 

Two  kinds  of  leeches  are  used  in  this  country,  the  European^ 
namely,  and  the  American;  and  it  is  important  to  discriminate 
properly  between  them;  as  the  amount  of  blood  they  draw  is  very 
difierent,  and  disagreeable  effects  sometimi^  result  from  the  one,  to 
which  the  other  is  much  less  incident.  Without  intending  to  give 
a  description  of  these  animals,  for  which  the  reader  is  referred  to 
the  U.  S.  Dispensatory,  I  will  merely  state  that  the  two  species  may 
be  distinguished  by  the  colour  of  the  belly,  which,  in  the  European, 
is  greenish,  or  greenish-yellow  with  black  spots,  in  the  AmericaDi 
so  far  as  I  have  ever  seen,  is  reddish-brown.  The  European  leech 
makes  a  deeper  incision  than  the  American,  draws  more  blood 
directly,  and  causes  the  loss  of  a  much  larger  quantity  from  the 
bite.  In  consequence  of  this  tendency  to  hemorrhage,  it  is  impos- 
sible to  regulate,  with  an  approach  to  precision,  the  amount  of 
blood  that  will  be  lost.  Sometimes,  too,  it  is  difficult  to  check  the 
hemorrhage ;  and,  in  several  instances,  infants  have  perished  from 
this  cause.  The  average  quantity  of  blood  drawn  by  the  leeches 
imported  into  this  country  exceeds,  as  I  have  been  informed,  half 
an  ounce  for  each  leech,  including  the  subsequent  bleeding.  The 
American  leech  is  less  liable  to  these  disadvantages.  Secondary 
hemorrhage  is  seldom  considerable;  the  quantity  of  blood  they 
are  likely  to  take  can,  therefore,  be  more  accurately  estimated ; 
and  they  are  very  seldom  if  ever  dangerous.  Each  animal  draws 
somewhat  more  than .  a  fluidrachm  of  blood  on  the  average,  and 
leechers  generally  estimate  two  fluidounces  to  the  dozen.  Both 
kinds,  however,  are  uncertain ;  as  the  quantity  taken  varies  not 
only  with  the  state  of  the  worms,  but  also  with  that  of  the  part  to 
which  they  are  applied ;  highly  vascular  tissues,  and  those  in  which 
the  vessels  are  congested  through  irritation  or  inflammation,  bleed- 
ing much  more  freely  than  those  in  the  opposite  condition.  On 
the  whole,  I  generally  prefer  the  American  leech,  and  always  for 
infants.  The  bleeding  from  the  bites  of  these  animals  may  Ernest 
always  be  arrested  by  pressure.  When  this  cannot  be  conve- 
niently applied  with  any  considerable  force,  I  have  found  the  bleed- 
ing invariably  checked  by  a  small  piece  of  raw  cotton,  thoroughly 
wetted  with  a  saturated  solution  of  alum  in  hot  water,  just  before 
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tbe  solution  has  begun  to  crystallize  on  cooling,  and  then  pressed 
upon  the  wound,  so  that  some  of  the  liquid  may  enter  it. 

c.  Indtcatums  and  Contraindications  of  Bleeding, 

The  indications  which  bleeding  is  calculated  to  fulfil,  are  1.  to 
lessen  the  quantity  of  the  blood  when  in  excess,  2.  to  lower  its 
quality  when  abnormally  rich  or  stimulant,  3.  to  relieve  vascular 
irritation  and  inflammation  through  the  two  agencies  just  mention- 
ed, 4.  to  obviate  local  determinations  of  blood  dependent  on  excessive 
action  of  the  heart,  5.  to  relax  spasm  and  relieve  nervous  irritation 
in  general  by  directly  depressing  the  nervous  centres,  6.  to  awaken 
the  susceptibility  in  any  organ  rendered  insensible  by  active  con- 
gestion of  the  nervous  centres,  and  7.  to  promote  absorption  by 
depleting  from  the  bloodvessels.  It  is  contraindicated  in  general 
debility;  a  scanty,  anemic,  or  depraved  condition  of  the  blood; 
nervous  irritations  of  all  kinds  dependent  on  direct  depression  or 
debility  of  the  nervous  centres ;  and  pure  or  predominant  dilatation 
of  the  heart. 

d.  Therapeutic  Application. 

There  is  no  remedy  more  important  than  this;  perhaps  none 
which  so  frequently  saves  life.  That  it  is  susceptible  of  abuse, 
and  often  has  been  greatly  abused,  there  can  be  no  doubt;  but 
this  is  only  an  argument  in  favour  of  a  careful  study  of  its 
powers  for  good  and  evil,  and  of  great  watchfulness  in  its  use ; 
none  for  its  abandonment  altogether;  and  the  practitioners  who 
reject  it,  and  oppose  their  own  prejudices  or  fears  against*  the 
experience  of  all  ages,  not  only  deprive  themselves  of  a  most  im- 
portant agent  for  good,  but  assume  a  responsibility  which  might 
well  make  a  conscientious  individual  shudder.  Though  never  one 
of  those  who  might  be  considered  as  special  advocates  of  the  lancet, 
I  fear  that,  in  the  reaction  from  a  too  indiscriminate,  and  sometimes 
reckless  use  of  it,  the  profession  is  now  in  danger  of  erring  in  an 
opposite  direction,  and  cannot  but  think  that  the  general  tendency 
is  rather  to  an  injurious  neglect,  than  to  an  injudicious  use  of  the 
remedy.  In  my  experience  as  a  hospital  physician,  I  see  many 
patients  past  all  hopes  of  cure,  whom  early  and  judicious  bleeding 
would  probably  have  saved ;  but  very  seldom  one,  in  whom  I  have 
reason  to  think  that  an  abuse  of  the  remedy  has  been  productive  of 
serious  injury.  It  will  be  impossible  in  this  place  to  specify  every 
case  in  which  bleeding  may  be  advantageously  resorted  to.  My 
object,  in  the  following  remarks,  will  be  to  suggest  principles,  and 
give  illustrative  examples,  which  may  enable  the  student  to  decide 
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for  himself,  as  to  the  propriety  of  using  the  remedy,  in  any  partica— 
lar  case  that  may  come  under  his  notice. 

1.  Inflammations.  As  an  antiphlogistic  measure,  the  loss  of  blood, 
holds  a  position  far  above  any  other  agent ;  and  it  is  in  this  capa- 
city, moreover,  that  it  exercises  the  most  beneficial  therapeutic 
influence.  It  may  be  said  to.  be  always  indicated  in  the  earlier 
stages  of  inflammation,  and,  indeed,  to  a  greater  or  less  extent, 
throughout  the  process,  so  long  as  it  is  attended  with  an  excess  of 
vascular  action;  and  should  be  abstained  from  only  upon  the 
grounds,  that  the  affection  may  be  so  mild  as  not  to  require  it,  or 
that  there  may  be  a  coexisting  state  of  system  which  may  afford 
indications  against  it,  stronger  than  those  of  the  inflammation  itself 
in  its  favour. 

In  inflammation  there  is  an  excess  of  blood  in  the  affected  part, 
sustaining  and  augmenting  the  irritation  which  first  called  it 
thither ;  there  is  an  exalted  or  irritated  state  of  the  nervous  consti- 
tuent of  the  tissue ;  and  there  is  frequently  an  abnormally  excitant 
condition  of  the  blood  itself.  To  lessen  the  quantity  of  blood  in 
the  part,  to  diminish  the  stimulant  quality  of  that  blood,  and  to 
lower  the  nervous  exaltation  of  the  inflamed  tissue,  are  the  obvious 
indications.  Nothing  meets  these  so  efiicaciously  as  bleeding.  In 
relation  to  the  first  indication,  not  only  does  it  lessen  the  whole 
mass,  and  consequently  thus  far  proportionably  the  quantity  enter- 
ing the  inflamed  part,  but  it  diminishes  the  force  with  which  the 
heart  propels  the  blood,  and  thus  meets  the  same  end  by  lessening 
the  rapidity  of  the  current.  As  before  explained,  it  has  a  powerful 
agency  in  diluting  the  blood,  and  consequently  diminishing  its 
stimulant  properties,  thus  fulfilling  the  second  of  the  indications 
mentioned.  Lastly,  by  its  direct  sedative  influence  on  the  nervous 
centres,  it  lessens  nervous  irritation  of  the  part,  and  meets  the  third 
and  only  remaining  indication.  No  substance  is  equally  efficient 
for  all  these  purposes ;  and  experience  constantly  offers  its  results 
in  proof  of  the  correctness  of  the  reasoning. 

But  so  powerful  an  agent  must  not  be  used  indiscriminately. 
Many  cases  of  inflammation  are  so  slight  as  not  to  require  this  or 
any  other  remedy ;  and  many  yield  to  milder  measures,  as  to  saline 
purgatives,  low  diet,  &c.,  so  that  it  may  with  propriety  be  dispensed 
with.  But  it  should  be  omitted  in  no  case  in  which  the  disease  is 
BO  severe  as  to  threaten  serious  consequences,  or  so  situated  as  to 
occasion  reasonable  apprehensions  of  danger  on  this  score.  Thus, 
we  may  omit  bleeding  in  inflammations  of  the  tonsils  of  a  degree 
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of  violence  in  which  it  would  be  all  important  to  employ  it,  were 
the  afifection  seated  in  the  meninges  of  the  brain,  or  in  the  perito- 
neum. 

It  is  commonly  within  the  first  three  days  after  an  attack  of  in- 
flammation that  general  bleeding  should  be  used.    If  the  case  has 
been  under  our  care  from  the  commencement,  we  can  generally, 
within  that  time,  do  all  that  is  required  in  this  way.     One  single 
full  bleeding,  pushed  until  the  pulse  begins  to  flag,  or  the  lips  to 
look  pale,  will  very  often  be  all  that  is  required.    But  not  unfre- 
quently  a  second  may  be  demanded,  and  sometimes,  though  rarely, 
a  third.    If  called  to  the  patient  at  a  somewhat  advanced  period  of 
the  disease,  there  are  few  points  in  practice,  upon  which  it  is  more 
difficult  to  come  to  a  satisfactory  conclusion,  than  in  reference  to 
the  propriety  of  general  bleeding.    The  safest  rule,  I  believe,  is  still 
to  bleed,  if  the  pulse  has  strength  enough  to  allow  it,  provided  the 
inflammation  has  not  begun  to  abate,  or  suppuration  has  not  taken 
place.    If  suppuration  has  set  in,  it  will  seldom  be  proper  to  take 
blood  from  the  arm.    The  same  may  be  said  of  that  condition  in 
which  the  patient  sweats  profusoly  whenever  he  sleeps,  without 
showing  any  special  tendency  to  perspiration  when  awake.    This 
indicates  a  degree  of  debility  which  forbids  depletion  by  the  lancet. 
There  is  a  state  of  inflammation  to  which  it  is  highly  important 
that  attention  should  be  called,  in  reference  to  the  use  of  bleeding. 
In  consequence  of  the  extent  and  extreme  violence  of  the  affection, 
occupying  some  interior  organ  or  tissue,  as  the  lungs  or  peritoneum, 
for  example,  the  blood  and  nervous  force  appear  to  be  so  concen- 
trated in  the  diseased  part,  that  all  other  parts  of  the  system  are 
actually  depressed ;  and,  instead  of  high  fever,  with  a  full  strong 
pulse  and  a  hot  skin,  the  patient  is  often  apparently  prostrate,  with 
a  small  pulse,  a  pale  and  cool  surface,  and  general  collapse.    It  is 
of  the  utmost  consequence  that  this  apparent  prostration  be  not 
mistaken  for  real  debility.    The  use  of  stimulant  measures  instead 
of  the  lancet  would  probably  prove  fatal ;  and  it  is  only  from  the 
latter  remedy  that,  in  some  cases,  safety  can  be  hoped  for.    The 
condition  can  generally  be  recognized,  if  it  be  remembered  that  it 
occurs  in  the  early  stage  and  greatest  violence  of  the  inflammation, 
and  is  attended  with  unmistakable  signs  of  a  high  degree  of  this 
affection.     When  a  vein  is  opened,  the  blood  may  at  first  flow 
slowly  and  reluctantly;  but  the  current  soon  increases,  and  at  length 
becomes  quite  as  rapid  as  under  ordinary  circumstances;  while  the 
pulse,  instead  of  being  further  depressed,  is  developed  under  the 
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operation,  and  often  becomes  full  and  strong.  The  bleeding  should  be 
continued  until  the  pulse  again  begins  to  flag,  not  now  under  oppres- 
sion, but  from  real  weakness.     In  some  cases  of  the  kind,  the  pulse 
does  not  rise,  and  the  blood  withdrawn  seems  still  further  to  weaken 
it.     In  such  a  condition,  efforts  should  be  made,  by  means  of  the 
hot  bath  and  rubefacients,  to  call  the  blood  to  the  surface,  and  in 
some  measure  unload  the  inflamed  part;  after  which  the  lancet,  if 
again  tried,  may  be  found  to  succeed  most  happily.    Somewhat  ana- 
logous is  that  state  of  depression  of  pulse  and  skin  which  often  attends 
inflammation  of  the  cerebral  substance,  and  sometimes  mucous  gas- 
tritis ;  in  the  former  case,  depending  on  a  failure  of  the  normal 
influence  from  the  diseased  nervous  centre  upon  the  circulation, 
and  in  the  latter  on  the  depressing  influence  of  the  nausea  so  com- 
mon in  inflammation  of  the  stomach.     In  both,  the  lancet  should  b^ 
used  irrespective  of  the  pulse,  which  will  generally  be  found  to  ris^ 
under  it. 

Bounds  must  be  placed  to  the  quantity  of  blood  taken  even  when 
the  remedy  is  most  strongly  called  for.  It  must  be  remembered 
that  morbid  changes  often  happeif  in  the  course  of  the  disease,  which 
time  and  a  certain  amount  of  energy  are  required  to  repair.  If  the 
strength  is  exhausted  by  bleeding,  recklessly  employed,  there  may 
be  danger  that  the  system  may  be  unable  to  pass  through  the  pro- 
cesses requisite  for  the  restoration  of  health.  The  inflammation 
itself  may  have  been  conquered,  but  the  patient  may  die  in  the 
arms  of  victory.  Thus,  in  pneumonia,  there  is  generally  consolida- 
tion of  largo  portions  of  the  lungs;  in  pleurisy  often  very  copious 
elimination  into  the  cavity  of  fibrin  and  serous  liquid;  and  strength 
must  be  reserved  to  accomplish  the  removal,  or  proper  disposal  of 
these  abnormal  products.  Suppuration  and  ulceration  are  often  inevi- 
table, as  the  result  of  a  particular  inflammation.  When  this  is  ascer- 
tained, though  bleeding  may  still  be  indicated  to  lessen  the  amount 
of  the  approaching  evils,  care  must  be  taken  to  leave  the  resources 
of  the  system  so  far  unimpaired  that  it  may  finally  surmount  them. 
An  example  of  this  we  frequently  have  in  dysentery. 

In  deciding  as  to  the  quantity  of  blood  to  be  taken  in  any  case, 
from  the  character  of  the  pulse,  we  must  bear  in  mind  the  influence 
upon  it  of  hypertrophy  of  the  heart,  and  not  be  led  astray  by  a 
strength  and  fulness  which  may  be  owing  to  this  cause,  and  which 
often  continues,  through  great  debility,  almost  to  the  very  close  of 
life. 

After  as  much  blood  has  been  taken  from  the  arm  as  may  seem 
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advisable,  or  in  cases  in  which  from  the  mildness  of  the  disease,  the 
previously  debilitated  state  of  the  system,  or  the  advanced  stage,  it 
may  not  be  considered  proper  to  use  the  lancet  at  all,  local  bleed- 
ing may  frequently  be  employed  with  the  happiest  effects.  It  will 
often  completely  subvert  the  inflammation,  even  after  it  has  resisted 
copious  general  depletion. 

In  some  cases  of  inflammation,  even  of  a  dangerous  character, 
the  state  of  general  debility,  the  depraved  condition  of  the  blood, 
or  the  depressing  influence  of  some  poisonous  agency  upon  the  sys- 
tem may  be  such,  as  wholly  to  preclude  the  lancet.  This  sometimes 
happens  even  in  cases  in  which  the  patient  may  have  been  in  good 
health  previously  to  the  attack ;  as  in  typhous  pneumonia,  malig- 
nant erysipelas,  &c.  But  it  is  more  frequent  when  the  inflammation 
supervenes  upon  a  low  disease,  as  pneumonia  coming  on  in  the  ad- 
Tanced  stage  of  enteric  or  typhoid  fever.  In  such  cases  as  these, 
local  depletion  is  often  of  incalculable  importance.  The  inflamma- 
tion may  be  just  sufficient,  if  unabated,  to  destroy  the  patient,  and 
a  slight  influence  may  be  sufficient  to  turn  the  scale  in  his  favour. 
Just  such  an  influence  is  often  obtained  from  the  loss  of  a  few 
ounces  of  blood  from  the  neighbourhood  of  the  inflamed  part,  when 
no  other  measure  will  afford  it.  I  have  seen  this  too  frequently  to 
permit  me  to  have  any  doubt  upon  the  point.  Cups  or  leeches 
should  be  used  in  such  cases,  even  though  it  may  be  necessary  to 
stimulate  internally.  As  much  blood  should  be  taken  as  the  strength 
will  permit;  but  scarcely  any  amount  is  so  small  as  to  be  incapable 
of  good.  One  or  two  fluidounces  lost  will,  I  believe,  sometimes 
save  life.  This  is  particularly  the  case  in  the  congestive  attacks, 
resembling  pneumonia,  coming  on  in  low  fevers.  The  patient  will 
be  extremely  prostrate,  his  pulse  feeble,  his  skin  cool,  his  respira- 
tion difficult,  and  his  colour  venous  in  consequence  of  the  blood 
passing  unchanged  through  the  lungs,  or  not  passing  them  in  suf- 
ficient quantity.  After  the  application  of  two  or  three  wet  cups  in 
such  cases,  and  a  few  dry  ones,  I  have  seen  the  whole  aspect  of  the 
patient  changed  as  by  a  charm.  The  lungs  throw  oflF  their  weight, 
Ae  blood  circulates  through  them  again,  the  dark  colour  of  the 
surface  disappears,  and  the  pulse  regains  some  activity;  though  the 
conjoint  aid  of  carbonate  of  ammonia,  wine-whey,  &c.,  are  necessary 
to  sustain  the  circulatory  and  respiratory  processes. 

In  chronic  inflammations,  general  bleeding  should  be  used  very 
sparingly.  There  are  now  and  then  cases  which  permit  and  even 
require  it;  but  the  quantity  taken  should  be  less  than  in  the  acute; 
and,  generally  speaking,  local  bleeding  is  much  preferable.     This 
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may  often  be  employed  with  great  advantage,  and  may  be  repeated 
from  time  to  time  in  the  same  case. 

In  all  cases  of  inflammation,  the  presence  of  a  decided  buffy  coat 
upon  the  blood  oflFers,  so  far  as  it  goes,  a  favourable  indication  for 
the  further  use  of  the  lancet ;  unless  there  may  be  reason  to  think 
that  it  may  result  from  an  anemic  state  of  the  blood.     Frequent 
bleedings  often  induce  this  very  condition ;  and  great  care  must  be 
taken  not  to  mistake  the  buffy  coat  thus  induced  for  a  sign  of  in- 
flammation, and  a  proof  of  the  necessity  of  bleeding.     This  appear- 
ance is  owing  to  an  excess  of  fibrin  over  the  red  corpuscles.    If 
these  have  their  normal  proportion,  then  the  buflFy  coat  indicates 
inflammation;   if  they  are  very  deficient,  and  the  fibrin  is  thus 
brought  into  excess,  it  oflFers  no  such  proof,  and  should  not  be  con- 
sidered as  favouring  the  use  of  the  lancet. 

Excessive  bleeding,  as  before  explained,  by  inducing  anaemia^ 
may  favour  the  production  of  hypertrophy  and  dilatation  of  the 
heart.  Now,  it  may  sometimes  be  a  question  whether  the  dangeir 
should  be  incurred,  in  order  to  save  an  organ  threatened  with- 
serious  injury  from  inflammation.  Should  the  organ  be  a  vital 
one  there  can  be  no  doubt  as  to  the  proper  measure.  Life  must  b© 
saved  at  present,  whatever  may  be  the  risk  in  the  future.  But 
where  it  is  of  less  than  vital  importance,  the  question  is  not  so  easy 
of  solution.  When  a  young  practitioner,  I  had  a  case  of  inflamma- 
tion of  the  eye,  aflfecting  the  anterior  chamber,  which  was  one-third 
filled  with  an  opaque  puruloid  matter.  I  had  bled  the  patient  as 
much  as  I  dared  to  do,  but  without  amending  the  condition  of  the 
eye.  I  then  called  in  the  counsel  of  one  of  the  most  eminent  medical 
men  of  those  times.  He  advised  a  constant  repetition  of  the  bleed- 
ing ;  and  it  was  carried  so  far  that,  at  last,  the  blood  came  from  the 
arm  almost  like  dirty  reddish  dish-water;  and  thecoagulum  formed 
was  reduced  to  extremely  small  dimensions.  The  eye  was  saved; 
and  the  patient  after  a  time  recovered  tolerable  health,  though  long 
suffering  from  very  troublesome  palpitations  of  the  heart.  Some 
years  afterwards,  death  suddenly  occurred;  and  though  I  had  no 
opportunity  of  making  a  post-mortem  examination,  I  have  little 
doubt  that  cardiac  disease  was  the  cause.  With  my  present  views, 
I  should  prefer  the  risk  of  the  destruction  of  the  eye  to  that  of  the 
greater  evil. 

2.  Vascular  Irritation  or  Active  Congestion.  The  same  indications 
exist  here  as  in  positive  inflammation,  of  which,  indeed,  active  con- 
gestion is  often  the  immediate  antecedent,  and  may  be  considered 
as  the  forming  stage.    In  most  cases  of  this  kind,  however,  the 
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aSection  is  so  slight  as  not  to  require  the  loss  of  blood,  yield- 
ing either  spontaneously,  or  to  abstinence  and  a  saline  cathartic. 
Cut  there  are  cases  attended  with  great  danger,  which  require  the 
most  prompt  and  efficient  interference;  and  in  such  cases  bleeding 
is  the  most  effectual  remedy.  It  often,  indeed,  affords  immediate 
relief,  operating  more  rapidly  than  even  in  established  inflamma- 
tioa;  as,  from  its  nature,  the  affection  is  less  fixed  and  more  readily 
curable.  The  condition  calling  for  the  use  of  the  lancet  is  such 
an  amount  of  active  congestion  as  to  threaten  injury  to  the  organ 
from  pressure,  or  to  endanger  hemorrhage ;  especially  in  important 
organs,  as  the  liver,  lungs,  or  brain.  In  active  congestion  of  the 
brain,  either  attended  with  apoplectic  symptoms,  or  threatening 
apoplectic  effusion,  prompt  bleeding  is  very  important,  carried  to 
any  extent  which  may  be  required  to  reduce  the  force  of  the  pulse. 
The  quantity  which  it  is  often  necessary  to  abstract  is  very  large,  in 
consequence  of  the  abnormal  pressure  made  on  the  cerebral  cen- 
tres. In  active  congestion  of  the  lungs,  moreover,  the  danger  is 
often  imminent  of  immediate  suffocation  from  effusion  of  serous 
flaid  or  of  blood ;  and  the  remedy  scarcely  less  imperiously  called 
for.  A  similar  condition  of  the  liver  is  less  dangerous,  as  the  organ 
admits  of  great  distension  without  fatal  results;  and  the  remark  is 
still  more  applicable  to  the  spleen;  but,  in  either,  there  is  sometimes 
a  call  for  the  use  of  the  lancet. 

Hemorrhages  are  often  nothing  more  than  a  result  of  vascular 
irritation  or  active  congestion  of  the  bleeding  tissue;  and,  in  all 
such  cases,  the -lancet  is  indicated  when  the  checking  of  the  hemor- 
rhage is  strongly  called  for,  and  the  state  of  the  pulse  permits.  In 
milder  cases  of  the  same  kind,  cupping  over  the  affected  organ  is 
^1  that  may  be  required. 

Fevers  afford  examples  of  high  vascular  excitement ;  but  simply 
for  the  .state  of  fever  bleeding  is  seldom  indicated.  The  affection 
^hen  idiopathic  is  generally  a  result  of  some  agency  which  the 
loss  of  blood  has  no  power  to  remove  or  control,  and  will  continue 
steadily  onward,  no  matter  what  amount  of  blood  may  be  with- 
drawn, short  of  a  fatal  result.  The  pulse  may  be  diminished  in 
fulness  and  force,  and  the  general  strength  may  be  prostrated ;  but 
tlie  fever  continues  with  no  abatement  of  its  real  violence,  though 
some  of  its  phenomena  may  be  partially  suppressed.  There  are, 
however,  two  circumstances  which,  in  febrile  affections,  render  the 
lancet  advisable  or  necessary.  When  the  fever  is  symptomatic  of 
a  special  inflammation  or  vascular  irritation,  bleeding  is  often 
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called  for  in  reference  to  the  local  disease;  upon  the  cessation  or 
abatement  of  which  the  fever  also  ceases  or  abates.  Yerj  often, 
too,  the  febrile  movement  causes,  or  is  attended  with  local  inflamma- 
tions or  determinations  of  blood,  which  endanger  the  safety  of 
some  important  organ,  while,  by  reacting  on  the  system,  they  may 
tend  to  increase  the  fever.  Here  venesection  is  indicated,  precisely 
as  it  is  in  similar  aflFections  occurring  independently  of  the  fever. 
Local  determinations  of  the  kind  referred  to  are  extremely  com* 
mon  in  fevers,  especially  to  the  head,  lungs,  and  stomach;  and, 
when  general  bleeding  may  not  seem  to  be  required,  the  applica- 
tion of  cups  or  leeches  to  the  organ  aflFected  is  often  extremely 
useful.  This,  then,  is  the  general  rule  for  the  employment  of 
bleeding  in  fevers ;  namely,  that  it  is  to  be  resorted  to  not  directly 
for  the  relief  of  the  fever  itself,  but  for  the  abatement  or  cure  of 
any  local  inflammation,  or  vascular  irritation,  which  may  be  either 
the  cause  of  the  fever,  an  accidental  attendant  upon  it,  or  an 
eflFect. 

3.  Nervous  Irritation,  When  this  is  dependent  on  an  abnormal 
vascular  excitement  of  the  nervous  centres,  or  is  connected  with 
active  congestion  or  inflammation  of  the  part  in  which  the  nervous 
disorder  is  exhibited,  bleeding  may  generally  be  employed  with 
good  effect;  though,  as  in  the  conditions  before  referred  to,  the 
violence  of  the  affection  may  not  be  such  as  to  require  it.  All 
convulsive  diseases  and  painful  spasms  mdij  be  ranked  in  this  cate- 
gory, when  connected  with  either  of  the  conditions  referred  to.  In 
eclampsia^  bleeding  is  often  extremely  serviceable,  and  sometimes 
necessary  to  save  life  by  controlling  cerebral  excitement.  In 
spasm  of  the  rima  glottidis^  with  irritation  of  the  laryngeal  mem- 
brane, constituting  croup  in  children,  it  is  often  necessary.  Spasms 
of  Uie  hearty  stomachy  bowels^  biliary  passages^  ureter^  bladder  and  utervs^ 
call  for  it  when  associated  with  a  similar  state  of  the  tissues,  in 
which  they  are  respectively  situated.  The  same  may  be  said  of 
mania,  and  all  other  nervous  disorders.  But  great  care  must  be  taken 
not  to  confound  these  affections  with  the  very  similar  ones  proceed- 
ing from  pure  nervous  irritation,  without  active  congestion  or 
inflammation,  or  from  positive  debility  or  depression  of  the  nerv- 
ous centres;  in  which  cases  tonics  and  stimulants  are  required,  and 
not  the  lancet. 

4.  To  Aivalen  Susceptibility  in  the  Cerebral  Centres.  In  cases  of 
poisoning  by  one  of  the  stimulating  narcotics,  as  opium  or  bella- 
donna, the  brain  is  rendered  so  insensible  by  the  poison,  that  it 
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cannot  daly  feel  impressions  made  upon  other  organs.  It  is 
highly  important  to  evacuate  the  poison,  and  sometimes  emetics 
are  the  only  means  to  which  we  can  have  recourse.  But,  in  the  state 
of  insensibility  referred  to,  these  medicines  will  often  fail  to  operate. 
Bleeding  is  here  indicated,  if  the  pulse  permit,  to  diminish  the 
cerebral  congestion,  and  thus  for  a  time  restore  such  a  degree  of 
SQsceptibility,  as  may  enable  the  brain  to  feel  the  impression  of  the 
medicine,  and  send  the  requisite  influence  to  the  parts  concerned 
in  the  act  of  vomiting. 

5.  To  Promote  Absorption,  With  this  object,  bleeding  has  some- 
times been  used  in  dropsies;  but  it  is  almost  never  proper,  unless 
in  cases  in  which  the  dropsy  is  dependent  upon  vascular  irritation 
or  inflammation  of  the  tissue  affected;  and,  in  such  cases,  it  might 
be  indicated  independently  of  the  effusion.  The  existence  of  the 
latter  may,  however,  afford  an  additional  inducement  to  bleeding, 
when  it  might  not  otherwise  be  deemed  necessary.  In  the  dropsy 
connected  with  acute  inflammatory  congestion  of  the  kidneys,  as  in 
one  of  the  forms  of  Bright's  disease,  the  remedy  is  sometimes  very 
useful.  In  ordinary  dropsies,  however,  the  system  is  in  general  so 
much  debilitated,  that  bleeding  could  do  only  harm  in  the  end^ 
however  much  it  might  momentarily  relieve  by  favouring  the 
absorption  of  the  effused  liquid. 

2.  Indirect  Depletion. 

Bj  this  expression  is  meant  a  diminution  of  the  quantity  of 
blood,  arising  from  a  diminished  supply  of  nutritive  material,  cal- 
culated to  repair  the  waste  incurred  in  the  support  of  the  func- 
tions. If  the  blood  is  expended  in  nutrition,  respiration,  and  other 
▼ital  processes,  and  receives  insufficient  supplies  through  the 
digestive  and  absorbent  functions,  it  must  suffer  a  diminution,  if 
not  in  bulk,  at  least  in  the  proportion  of  its  solid  organic  constitu- 
ents. The  same  effects  are  produced  upon  it  as  result,  in  the  end, 
&om  direct  depletion.  It  becomes  less  stimulant  and  nutritive  to 
the  functions,  which  are  consequently  depressed  in  the  same  man- 
ner as  by  the  loss  of  blood,  though  less  rapidly.  The  remarks, 
moreover,  before  made  in  relation  to  the  frequent  nervous  irrita- 
tion, and  circulatory  and  respiratory  excitement,  resulting  from  an 
impoverished  state  of  the  blood,  and  to  the  principles  upon  which 
these  effects  are  produced,  are  not  less  applicable  to  the  conse- 
quences of  indirect  than  to  those  of  direct  depletion.  It  is  un- 
necessary, therefore,  to  repeat  them  in  this  place. 
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called  for  in  reference  to  the  local  disease;  upon  the  cessation  oi 
abatement  of  which  the  fever  also  ceases  or  abates.  Very  often, 
too,  the  febrile  movement  causes,  or  is  attended  with  local  inflamma- 
tions or  determinations  of  blood,  which  endanger  the  safety  of 
some  important  organ,  while,  by  reacting  on  the  system,  they  may 
tend  to  increase  the  fever.  Here  venesection  is  indicated,  precisely 
as  it  is  in  similar  affections  occurring  independently  of  the  fever. 
Local  determinations  of  the  kind  referred  to  are  extremely  com- 
mon in  fevers,  especially  to  the  head,  lungs,  and  stomach;  and, 
when  general  bleeding  may  not  seem  to  be  required,  the  applica- 
tion of  cups  or  leeches  to  the  organ  affected  is  often  extremely 
useful.  This,  then,  is  the  general  rule  for  the  employment  of 
bleeding  in  fevers ;  namely,  that  it  is  to  be  resorted  to  not  directly 
for  the  relief  of  the  fever  itself,  but  for  the  abatement  or  cure  o' 
any  local  inflammation,  or  vascular  irritation,  which  may  be  eitbe 
the  cause  of  the  fever,  an  accidental  attendant  upon  it,  or  ai 
effect. 

8.  Nervous  Irritation,  When  this  is  dependent  on  an  abnormf 
vascular  excitement  of  the  nervous  centres,  or  is  connected  wit 
active  congestion  or  inflammation  of  the  part  in  which  the  nervou 
disorder  is  exhibited,  bleeding  may  generally  be  employed  wit 
good  effect;  though,  as  in  the  conditions  before  referred  to,  th 
violence  of  the  affection  may  not  be  such  as  to  require  it.  A 
conimlsive  diseases  and  painful  spasms  may  be  ranked  in  this  cat< 
gory,  when  connected  with  either  of  the  conditions  referred  to.  I 
eclampsia^  bleeding  is  ofl^n  extremely  serviceable,  and  sometime 
necessary  to  save  life  by  controlling  cerebral  excitement.  I 
spasm  of  the  rima  ghitidis,  with  irritation  of  the  laryngeal  men 
brane,  constituting  croup  in  children,  it  is  often  necessary.  Spctsn 
of  the  hearty  stomachy  bowels^  biliary  passages^  ureter^  bladder  and  uteru 
call  for  it  when  associated  with  a  similar  state  of  the  tissues,  i 
which  they  are  respectively  situated.  The  same  may  be  said  < 
mania,  and  all  other  nervous  disorders.  But  great  care  must  be  take 
not  to  confound  these  affections  with  the  very  similar  ones  proceec 
ing  from  pure  nervous  irritation,  without  active  congestion  c 
inflammation,  or  from  positive  debility  or  depression  of  the  nen 
ous  centres;  in  which  cases  tonics  and  stimulants  are  required,  an 
not  the  lancet. 

4.  To  Aitxiken  Susceptibility  in  the  Cerebral  Centres^  In  cases  < 
poisoning  by  one  of  the  stimulating  narcotics,  as  opium  or  belh 
donna,  the  brain  is  rendered  so  insensible  by  the  poison,  that  : 
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iotegration  of  the  tissaes.  This  of  course  is  animal  food  in  a  highly 
concentrated  form,  and  probably  not  always  in  the  best  state  of 
preparation.  *The  blood  is  thus  rendered  impure,  and  becomes  irri- 
tant; and,  instead  of  a  simple  sedative  effect  being  experienced,  it 
is  probable  that  the  inflammation  and  the  fever  are  increased. 
Katritive  matter  should,  therefore,  be  supplied,  at  first  of  the 
blandest  character  and  feeblest  sustaining  power,  and  afterwards, 
ifflproved  in  both  these  respects,  as  the  disease  advances,  and  the 
system  may  more  need  support. 

2.  Diminution  Simply  of  the  Quantity  of  Food,  This  is  undoubtedly 
sedative  in  its  tendency,  unless  the  diminution  be  so  great  as  to 
excite  the  reactive  influences  above  explained.  In  health  it  may, 
perhaps,  be  considered  as  purely  sedative.  But,  in  diseases  of  ex- 
dtement,  a  mere  abstraction  of  a  portion  of  the  diet  ordinarily  used 
in  health,  without  a  change  in  its  character,  is  not  all  that  the  cir- 
cumstances require.  Supposing  it  to  be  of  the  usual  mixed  cha- 
racter, partly  animal  and  partly  vegetable,  it  will  often  be  found  to 
stimolate  the  system  injuriously  even  in  very  small  quantity. 
There  is  something  in  the  flesh  of  animals,  used  as  food,  that  is 
more  than  purely  nutritious.  There  is  something  essentially  stimu- 
lating to  the  system,  quite  independently  of  any  immediate  effects 
OQthe^ligestive  organs.  Even  in  health  this  may  be  observed  to 
a  considerable  extent.  Any  one  who  will  count  his  pulse  and 
observe  his  feelings  after  a  meat  dinner,  will  find  the  former  more 
frequent,  and  the  latter  in  various  ways  evincive  of  a  higher  exci- 
tation, than  when  the  meal  is  confined  to  vegetables  or  even  milk, 
I  have  often  noticed  this  in  my  own  personal  experience.  In  dis- 
eases of  excitement  the  difierence  is  still  greater.  How  often  is  the 
attention  of  the  physician  arrested,  in  his  visits,  by  some  aggrava- 
tion of  inflammation  or  fever,  which  he  is  enabled  to  trace,  by  his 
inqniries,  to  the  forbidden  use  of  animal  food!  Even  a  small 
quantity,  quite  insufficient,  by  its  mere  nutritive  matter,  to  produce 
any  sensible  impression,  will  be  found  sufficient  to  increase  the 
frequency  of  pulse  and  heat  of  skin,  as  though  the  patient  had 
been  taking  wine.  How  much  more  stimulant,  for  example,  is  a 
little  soup,  than  an  equal  quantity  of  gruel,  though  the  latter  may 
contain  a  larger  amount  of  assimilable  matter  I  In  employing  diet, 
therefore,  as  a  sedative  agent  in  disease,  it  is  necessary  not  merely 
to  lessen  the  quantity,  but  to  abstract  from  it  the  animal  ingre- 
dients, either  wholly  or  in  part,  according  to  the  degree  of  seda- 
tive influence  required. 
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3.  Low  Diet. — Antiphlogistic  Diet,    Three  conditions  are  essential  to 
the  constitution  of  a  strictly  low  diet,  adapted  for  full  antiphlogistic 
effect ;  firsts  that  it  must  be  feebly  nutritive ;  secondly^  that  it  must 
not  have  the  effect,  through  its  difficult  solubility  in  the  stomach,  or 
any  other  quality,  of  irritating  the  digestive  organs ;  and  thirdly^ 
that  it  should  not  be  stimulating  to  the  system.    In  relation  to  the 
first  of  these  conditions,  there  should  be  a  scale  rising  from  the 
lowest  point  nearly  up  to  the  standard  of  health,  in  order  that  it 
may  accord  with  the  varying  degree  of  systemic  excitement;  in 
relation  to  the  second,  the  character  of  the  food  may  be  changed 
with  the  increasing  digestive  power ;  but,  so  long  as  a  positively 
sedative  influence  is  required  there  must  be  no  relaxation  upon  the 
third  point.     For  the  sake  of  convenience,  we  may  make  four  de- 
grees of  low  diet,  rising  successively  from  the  lowest ;  though  ia 
reality  they  run  together  by  insensible  gradations. 

a.  The  diet  lowest  in  the  scale  of  nutrition  consists  of  a  set  of 
vegetable  principles,  not  analogous  in  composition  to  any  one  of 
the  proper  constituents  of  the  animal  tissues,  and  therefore  requiring 
change  before  they  can  enter  into  the  nutrition  of  the  body.    They 
are,  moreover,  very  bland  in  their  nature,  so  as  to  admit  of  oontact 
with  the  irritated  tissues,  without  in  general  aggravating,  in  any 
degree,  the  existing  irritation.    They  can  be  readily  isolated,  and 
therefore  administered  without  admixture  of  substances  which  may 
be  less  mild.    In  watery  solution,  they  are  admirably  adapted  to 
the  highest  state  of  inflammatory  and  febrile  excitement,  and  shouW 
be  the  first  substances  used  upon  commencing  a  nutritive  plan  aftet 
entire  abstinence.    The  substances  referred  to  are  the  differe^^ 
kinds  of  gum  or  mucilage,  starch,  and  sugar.     In  composition  tU^^ 
resemble  one  another  closely,  consisting  of  carbon,  hydrogen,  a^ 
oxygen,  of  which  the  two  latter  principles  are  in  the  same  propC^^' 
tion  as  in  water.    They  differ  somewhat  in  their  degree  of  blandne^^ 
gum  being  first  in  this  respect,  then  starch,  and  lastly  sugar, 
blandest  are  best  adapted  to  the  highest  grades  of  gastric  irritatio 
I  shall  have  occasion  to  notice  these  substances  more  particularly^ 
when  treating  of  the  class  of  demulcents.    Those  most  used  in  thi 
country  are  gum  arabic,  infusions  of  slippery  elm  bark  and  sassafra^ 
pith,  arrowroot,  sago,  tapioca,  barley-water,  rice-water,  refined  sugary 
and  molasses.    They  are  given  in  solution,  and  more  or  less  con- 
centrated, according  to  the  amount  of  nutrition  required.     They 
may  be  administered  separately  or  mixed,  and  may  often  be  advan- 
tageously flavoured  with  one  of  the  milder  vegetable  acids,  especially 
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ntric  acid  in  the  form  of  lemon-juice.     These  acids  themselves 
ondergo  digestion,  and  probably,  4il^e  the  principles  mentioned, 
contribute  somewhat  to  nutrition,  or  to  the  purposes  of  respiration ; 
while,  by  their  sedative  or  refrigerant  properties,  they  directly  meet 
the  existing  indication.     They  are  occasionally,  however,  somewhat 
irritant  to  the  stomach,  and  require  attention  on  this  point.    They 
exist  in  fruits,  from  which  they  are  usually  prepared  for  use,  in  the 
fonnof  expressed  juice,  infusion,  jelly,  or  syrup;  as  in  lemonade, 
orangeade,  infusion  of  tamarinds,  apple- water,  currant-jelly  or  black- 
berry jelly  diffused  in  water,  &c    In  the  same  state  of  system, 
patients  may  be  allowed  to  suck  the  juice  of  sweet  oranges^  and 
the  finer  kinds  of  grapes,  which  are  often  extremely  grateful. 
.    Some  chemical  physiologists  deny  the  possession  of  nutritive 
properties  by  the  above  substances,  maintaining  that  they  are  of 
Dse  simply  by  furnishing  materials  for  combustion  in  the  body,  and 
thus  supporting  animal  temperature.    Their  conclusions  are  mainly 
theoretical;   but  have  been  supported  by  the  asserted  fact,  that 
animals,  confined  exclusively  to  one  of  these  principles,  die  in  the 
course  of  four  or  five  weeks.    But  this  is  true  of  any  other  single 
principle,  however  nutritious,  with  the  exception,  as  it  is  asserted, 
of  gluten.    Fibrin,  albumen,  or  gelatin,  if  given  separately  and 
exclusively  to  dogs,  will  not  support  life  long.     Hence,  it  is  not 
the  want  of  nutritious  properties  in  gum,  starch,  and  sugar,  which 
causes  animals  to  perish  if  confined  to  any  one  of  them,  but  the 
fact  that  a  mixture  of  principles,  with  the  exception  above  referred 
to,  is  necessary  to  life.    Besides,  the  fact  that  animals  will  live 
a  month  or  more  on  one  of  them  shows  that  it  has  some  degree  of 
nutritive  property.    It  is  said  that  they  contain  no  nitrogen,  and 
therefore  cannot  be  converted  into  nitrogenous  tissue.    The  answer 
to  this  is  extremely  obvious.    Nitrogen  is  supplied  by  other  bodies 
at  the  same  time;  and  it  is  not  impossible  that,  in  the  digestive 
laboratory,  the  nitrogen  always  taken  into  the  stomach  in  small 
pn)portion  in  the  watef  drank,  and  a  portion  of  that  inhaled  into 
the  lungs,  may  be  made  use  of  to  supply  the  deficiency.    There  is 
^  satisfactory  proof  that  what  is  here  suggested  does  not  take 
place;  and  probability  is  altogether  in  its  favour.     Philosophers, 
^ulating  in  their  closets,  are  apt  to  look  at  the  small  facts  brought 
immediately  before  their  notice  in  experiments,  and  do  not  suffi- 
ciently look  abroad  at  the  great  facts  presented  to  them  in  nature. 
W,  in  respect  to  starch,  we  are  told  that,  in  the  shape  of  sago,  it 
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serves  as  the  chief  nutriment  for  whole  tribes  of  people  in  the  East 
India  Islands ;  and  the  fact  is  notorious,  that  many  millions  of  the 
inhabitants  of  the  tropics  live  almost  exclusively  on.  rice,  of  which 
85  per  cent,  is  starch,  l^ow  in  these  hot  regions,  little  animal 
temperature  is  required  to  be  generated;  as  the  heat  of  the  climate 
is  often  greater  than  that  of  the  body.  If  starch,  therefore,  ia 
intended  only  to  serve  the  purpose  of  generating  heat  in  the  body, 
it  must  be  in  these  countries  very  nearly  superfluous ;  and  yet  it 
constitutes  85  per  cent,  of  the  food  of  the  people.  Is  it  possible 
that  nations  would  adopt,  as  their  main  article  of  diet,  a  product  of 
which  so  large  a  proportion  is  superfluous?  To  my  mind  it  seems 
quite  clear,  that  the  starch  in  rice  enters  into  the  constitution  of  the 
body,  and  aids  in  the  formation  even  of  its  nitrogenous  ingredients; . 
and  until  the  possibility  of  this  fact  is  disproved,  a  sound  induction 
seems  to  me  to  require  its  admission.  Besides,  we  have  analogous 
facts  in  relation  to  the  other  principles.  The  Africans,  when  they 
collect  gum  arabic  for  commerce,  are  said  to  form  of  it  a  prominent 
article  of  diet,  and  to  be  well  nourished  under  its  use;  and  the 
negroes  of  the  sugar  plantations  are  asserted  to  grow  fat  upon  the 
saccharine  matter  which  they  consume,  at  the  period  of  the  sugar 
harvest.  At  all  events,  long  experience  has  convinced  the  medical 
world,  that  patients  in  febrile  and  inflammatory  diseases  are  suffi- 
ciently supported  by  these  mucilaginous,  amylaceous,  and  saccharine 
drinks,  during  the  highest  stage  of  excitement;  and  they  are  still 
used,  and  probably  will  continue  to  be  used,  whatever  speculati^® 
opinions  may  be  entertained  upon  the  subject. 

b.  A  diet  more  Nutritious  than  the  preceding,  consists  of  vegetal^^® 
products,  containing,  along  with  one  or  more  of  the  principles  abc?"^^ 
treated  of,  others  of  nitrogenous  composition,  and  supposed  to  ^^ 
identical  with  certain  essential  constituents  of  the  animal  tissu^^ 
These  are  albumen^  gluten^  and  the  vegetable  fixed  oils.    They  i^-^ 
highly  nutritious  without  being  stimulant,  and  are  consequently 
well  adapted  to  that  stage  of  inflammation  land  fever,  in  which  tb^® 
strength  begins  to  decline,  but  a  degree  of  excitement  continu^^ 
requiring  antiphlogistic  regimen.    These  principles  are  never  use-^^ 
in  an  isolated  state,  but  combined  with  gum,  starch,  sugar,  &a,  a-^ 
they  exist  in  nature  in  the  different  grains.     Oruel  made  of  Indictr^ 
meal  or  oatmeal^  Indian  mush,  boiled  rice,  panada  made  from  whea^ 
bread,  toasted  wheat  bread,  and  water  crackers,  are  forms  in  which  these 
substances  may  be  used. 

In  nature^  the  two  •  sets,  qf  naitritipjis,  principles  above  treated  of 
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are  often  associated  with  an  indigestible  principle  called  lignin  or 
woody  fibre,  which  appears  to  answer  the  purpose  of  stimulating 
the  peristaltic  moyement  of  the  bowels,  and  thus  obviating  costive- 
neas.    This  frequently  gives  a  fibrous  and  tenacious  quality  to  the 
products  in  which  it  is  contained,  rendering  them  difficult  of  solu- 
tion in  the  gastria  juice,  and  consequently  liable  to  irritate  a  deli- 
cate stomach.    On  this  account,  the  products  alluded  to  are  unfit 
for  febrile  cases,  in  which  the  digestion  is  feeble ;  but,  as  they  are 
in  no  degree  stimulant  to  the  system,  they  may  be  used  in  mild  or 
chronic  inflammation  unattended  with  fever,  or  deficiency  of  digest- 
m  powers.     Such  are  the  edible  fruits^  and  the  various  garden 
vegetables, 

c.  Next  in  order  of  nutritive  quality  I  would  place  milk^  which 
seems,  in  relation  to  its  qualities  as  an  article  of  diet,  to  hold  a  place 
between  vegetable  food,  and  the  more  nutritious  and  stimulatiug 
uimal  products.  Its  prominent  constituent,  called  casein,  is  a 
nitrogenous  principle  analogous  in  composition  to  the  vegetable 
tlbnminous  substances,  though,  as  I  believe,  somewhat  more  readily 
ttsimilable,  and  more  supporting.  The  oily  matter,  too,  which  it 
contains  suspended  in  water,  through  the  instrumentality  of  the 
ctsein,  is  both  readily  digested  and  highly  nutritious.  As  infants, 
tnd  the  young  of  many  animals  are  supported  for  a  long  time 
wholly  on  milk,  it  follows  that  it  contains  everything  requisite  for 
the  formation  of  the  body,  and  may  be  given  in  cases  requiring 
noorishment  with  an  entire  confidence  that  it  will  fully  answer  the 
purpose.  It  is  an  excellent  article  of  food  in  cases  in  which  it  is 
still  necessary  to  withhold  the  full  ordinary  diet,  but  an  indication 
exists  for  improving  the  blood.  I  am  very  much  in  the  habit  of 
vsing  it  in  low  fevers,  after  the  first  stage  is  passed ;  in  enteric  or 
typhoid  fever,  for  example,  in  the  second  week.  In  these  cases,  I 
prescribe  it  in  doses  of  a  tablespoonful  every  hour,  which  alone,  or 
▼ith  a  little  gruel  two  or  three  times  a  day,  or  a  piece  of  dry  toast 
^  a  cup  of  tea  morning  and .  evening,  is  often  sufficient  for  the 
nourishment  of  the  patient  at  this  period ;  before  decided  debility 
<>f  prostration  has  set  in,  requiring  stimulation.  In  other  febrile 
esses,  under  similar  circumstances,  and  in  inflammations  when  it 
Wmes  desirable  to  support  the  strength,  I  use  the  same  method. 
^  administration  of  the  milk  in  small  quantities,  frequently  re- 
peated, is  often  essential  to  its  proper  digestion  in  a  feeble  stojnach. 
When  taken  largely,  it  is  apt  to  be  coagulated  in  a  large  clot,  which 
the  gastric  juice  cannot  readily  penetrate,  and  which,  lying  heavily 
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on  the  stomach,  sometimes  provokes  vomiting.  Given  in  the  wi 
I  have  mentioned,  it  is  readily  dissolved,  and  never  aggregates  in 
large  homogeneous  masses.  I  consider  milk  also  as  preferable 
almost  any  other  kind  of  food,  when,  in  cases  requiring  a  sligl 
reduction  of  the  diet  from  the  ordinary  standard  of  health,  there 
also  evidence  of  depraved  blood.  By  administeidng  pure  milk  i 
such  cases,  along  with  remedies  calculated  to  correct  the  disordere 
digestive  and  assimilative  processes,  we  are  at  least  sure  of  havio 
all  the  materials  necessary  for  making  sound  wholesome  blood. 

d.  There  is  one  other  modification  of  food  which  may  be  classe 
with  sedative  agencies ;  because,  though  highly  nutritious,  it  is  con 
siderably  less  stimulating  than  an  ordinary  full  diet,  and  majb 
employed  where  a  slightly  depressing  influence  is  required ;  as  ii 
chronic  inflammations  with  a  certain  degree  of  debility,  which  for 
bids  any  considerable  curtailment  of  nutrition.  I  refer  to  baHa 
Twcate,.  including  the  flesh  of  birds,  and  flsh.  These  are  destitufc 
of  the  more  stimulant  and  soluble  ingredients  of  flesh,  and  consis 
mainly  of  coagulated  albumen  and  fibrin.  The  former  is  the  cliie 
constituent  of  the  serum  of  the  blood,  the  latter  of  the  muscuk 
fibre ;  and  both  consequently  exist  in  flesh,  which  always  contain 
blood.  They  are  closely  analogous  to  the  albumen  and  gluten  c 
vegetables ;  and  by  most  chemists  are  considered  identical.  Th 
physician,  deciding  from  his  observation  of  the  comparative  eflfed 
of  boiled  meats  and  bread  in  disease,  would  entertain  some  doul 
of  the  entire  accuracy  of  these  results.  I  do  not,  myself,  belie^ 
in  their  identity.  I  cannot  think  that  the  albumen  circulating  wi 
the  blood,  and  the  fibrin  of  the  muscles,  are  exactly  the  same 
the  albumen  ani  gluten  of  wheat  flour.  I  am  quite  sure  that 
diet  of  the  former  would  be  found  to  be  less  adapted  to  inflamnd 
tory  cases  than  one  of  the  latter ;  and  that  bread  might  be  allow4 
in  fevers  where  boiled  meats  could  not  be  prudently  given.  T! 
casein  of  milk  is  placed  in  the  same  category  with  albumen  an 
fibrin;  and  the  three,  whether  found  in  animals  or  vegetables,  ai 
supposed  to  be  modifications  of  a  peculiar  principle  called  protcii 
and  hence  have  been  denominated  protein  compounds.  But  th 
view  is  hypothetical,  and  would,  I  think,  be  quite  premature 
applied  to  therapeutics.  The  probability  is  that  all  of  them,  whe 
taken  into  the  stomachy  undergo  modifications  through  the  infl 
cnce  of  the  gastric  juice,  preparatory  to  being  taken  up  by  tl 
lacteals.  The  point  upon  which  I  would  particularly  insist  is,  th 
the  animal  products  should  not,  in  consequence  of  close  analog 
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in  composition  with  the  vegetable,  be  considered  as  identical  in 
physiological  properties,  and  therefore  employed  indiscriminately 
as  articles  of  diet  in  disease.    The  vegetable  are  calculated  for  a 
higher  grade  of  inflammatory  action  than  the  animal ;  and  the  latter 
hold  a  position  in  the  scale  of  diet  but  a  little  lower  than  that 
adapted  to  full  health.    I  am  not  confident  that  me^  thoroughly 
\)oiled,  so  as  to  be  deprived  of  all  their  soluble  parts,  would  be 
eDtitled  to  a  higher  place  than  milk ;  but  I  have  no  doubt  that,  im- 
perfectly deprived  of  their  soluble  matter,  as  they  generally  are 
irhen  boiled  for  the  table,  they  are  decidedly  more  stimulating. 
Soaps,  oysters,  sftfb  boiled  eggs,  and  roasted  and  boiled  ifieats, 
tbongh  good  articles  of  diet  when  the  object  is  to  stimulate  and 
support  an  enfeebled  system,  cannot  be  admitted  among  sedative 
agents;  and  all  stimulant  drinks,  and  condiments  are  of  course  ex- 
daded. 
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« 

ARTERIAL    SEDATIVES. 

Refrigerants. 

* 

These  are  medicines  which  reduce  the  force  of  the  circalation 
by  all  immediate  influence,  independently  of  any  depletion  they 
may  occasion,  and  without  any  obvious  direct  action  on  the  nervou^ 
system  of  animal  life.    Whatever  effects  they  may  produce  upo^i 
the  brain,  considered  as  the  centre  of  the  animal  functions,  ar^ 
probably  the  result  of  their  primary  action  upon  the  great  organic 
functions,  especially  those  of  circulation  and  respiration. 

It  does  not  follow,  from  the  possession  of  this  depressing  powe^ 
over  the  circulation,  that  they  are  also  sedative  in  their  local  ope^ 
ration.    On  the  contrary,  some  of  them  are  energetic  local  irritants^ 
as  the  preparations  of  antimony,  for  example;  and  most  of  thent 
conjoin  with  their  general  sedative  property  that  of  stimulating 
one  or  more  of  the  secretions. 

Their  influence  on  the  circulation  is  exhibited  in  a  diminution  of 
the  force,  fulness,  and  frequency  of  the  pulse,  and  of  the  tempera- 
ture of  the  body.  From  the  latter  effect,  they  are  frequently  de- 
nominated refrigerants.  Under  certain  circumstances,  some  of  them 
produce  coolness  by  a  direct  chemical  influence;  as  when  nitre  is 
swallowed  in  the  state  of  powder,  and  renders  latent  a  portion  of 
the  free  heat  of  the  stomach  in  the  act  of  solution ;  but  generally 
their  refrigerant  effect  is  probably  dependent  exclusively  on  the 
diminished  energy  of  the  circulation,  and  the  consequently  smaller 
amount  of  change  in  the  blood  that  takes  place  in  the  pulmonary 
and  systemic  capillaries. 

The  respiration  is  depressed  correspondingly  with  the  circula- 
tion, and  probably  as  a  consequence  of  the  diminished  amount  of 
blood  sent  through  the  lungs. 

How  far  the  directly  depressing  effects  of  these  medicines  might 
be  carried  by  an  increase  of  the  quantity  taken,  it  is  not  easy  to 
determine;  as,  by  their  evacuant  and  locally  stimulant  properties, 
the  more  energetic  of  them  superadd  an  exhausting  depletion,  and 
a  violent  inflammatory  or  irritant  effect  in  the  part  to  which  they 
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may  be  applied,  to  their  immediate  sedative  inflaence;  but,  whether 
from  their  depressing  effects  alone,  or  from  these  conjoined  with 
the  local  results  referred  to,  many  of  them  are  capable  of  destroy- 
ing life. 

When  continued  long,  in  regular  medicinal  doses,  they  act  in- 
joriously  on  the  health  by  enfeebling  all  the  functions,  through  the 
diminished  supply  of  blood.  Indigestion,  anaemia,  emaciation,  and 
general  debility  result ;  and,  though  it  might  be  difScult  to  adduce 
instances  in  which  they  have  directly  produced  death  in  this  way, 
jet  there  can  be  no  doubt  that  they  may  operate  fatally  by  incapa- 
dtating  the  system  for  resisting  ordinary  diseases. 

Tlie  arterial  sedatives  are  applicable  to  the  treatment  of  all  dis- 
eases in  which  there  is  an  excess  of  arterial  excitement,  and  at  the 
same  time  a  sthenic  state  of  the  system.  Hence  they  are  much 
employed  in  inflammation,  high  vascular  irritation,  and  fever  of 
vigorous  action.  They  may  often  too  be  employed  to  diminish 
febrile  heat  and  vascular  excitement,  even  when  the  vital  forces  are 
enfeebled  and  the  blood  impaired,  as  in  typhoid  diseases;  but^ 
under  these  circumstances,  more  caution  should  be  used,  and  those 
medicines  of  the  class  should  be  selected  which  are  least  depressing, 
and  have  least  tendency  to  impair  the  blood.  Thus,  the  vegetable 
acids,  as  the  citric  in  the  form  of  lemon-juice,  and  the  neutral  alka- 
line salts,  as  citrate  of  potassa  in  the  form  of  neutral  mixture  or 
effervescing  draught,  may  be  given  when  the  antimonials  might  be 
contraindicated. 


I.  ANTIMONY. 

ANTIMONIUM. 

The  preparations  of  this  metal  are,  beyond  all  comparison,  the 
^08t  important  of  the  arterial  sedatives.  Brought  into  notice  by 
^asil  Valentine,  a  German  monk  of  the  fifteenth  century,  to  whose 
^iifortunate  administration  of  it  to  his  brother  monks  it  is  said  to 
^We  its  present  name  {avti  against^  and  fiovo^  monk),  antimony  had 
f'^T  a  long  time  to  struggle  against  a  fierce  opposition,  over  which 
^^  at  length  triumphed;  and  it  has  now  taken  a  position  in  the  ma- 
teria medica,  not  probably  so  high  as  its  warm  advocates  would 
We  at  one  time  claimed  for  it,  but  certainly  far  above  the  rank  of 
mediocrity.    The  intricate  diversity  of  preparation  into  which  it  was 
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•tortured  by  the  ingenuity  of  chemists,  and  which  was  formerly 
very  embarrassing  to  the  student,  has  happily  been  redaced,  with 
the  progress  of  pharmacy,  within  much  more  reasonable  limits; 
though  it  is  probable  that  therapeutics  would  suffer  little,  if  they 
were  still  further  restricted.     Indeed,  little  use  is  made  at  present, 
at  least  in  the  United  States,  of  any  other  preparation  than  tartar 
emetic,  which  is  probably  capable  of  producing  all  the  effects  that 
can  be  obtained  from  the  metal,  while  it  has  the  advantage,  beyond 
all  other  antimonials,  of  uniformity  in  composition  and  effect,  and 
precision  of  dose.    The  metal  itself,  when  taken  internally  in  the    . 
state  of  fine  powder,  often  acts  promptly  and  energetically,  but 
with  so  little  certainty  that,  though  formerly  used,  it  is  now  almost 
never  prescribed.    It  is  only  in  the  soluble  state  that  it  can  affect 
the  system;  and  the  metal,  therefore,  before  it  can  operate,  must  be 
brought  into  this  condition  through  chemical  reaction  with  the 
gastric  liquids.    It  is  probably  the  acid  of  the  gastric  juice  which 
produces  this  effect;  and  the  presence  or  absence  of  this,  therefore, 
must  determine  whether  the  metal  is  to  be  active  or  inert.    There 
is  reason  to  believe  that  the  oxide  of  antimony  (the  teroxide  of  the 
chemists)  is  the  form  in  which  alone  antimony  finds  entrance  into 
the  system,  and  that  the  presence  of  an  acid  is  necessary  to  roake 
this  effective  by  rendering  it  soluble.    Now,  tartar  emetic  contains 
this  oxide  already  in  a  soluble  condition,  and  has  the  advantage 
over  the  metal  itself,  and  the  other  forms  in  which  it  is  used,  that 
it  can  act  without  the  intervention  of  an  acid,  and  that  consequently 
it  does  not  depend  on  any  fortuitous  condition  of  the  stomach, 
whether  the  salt  shall  or  shall  not  affect  the  system.     The  prepara- 
tions of  antimony  now  in  use  are,  1.  tartrate  of  antimony  at^^ 
potassa,  or  tartar  emetic;  2.  the  oxysulphuret,  under  the  names   ^^ 
precipitated  sulphuret,  kermes  mineral,  and  golden  sulphur  of  aca*'^* 
mony;  and  3.  the  teroxide,  in  the  form  of  antimonial  powder.       ^ 
shall  treat  of  the  general  effects  of  antimony  under  the  head  of  tl"^® 
first  of  these  preparations,  which  may  be  considered  as  representir^  -^ 
the  metal,  and  shall  afterwards  allude  to  what  there  may  be  pecu^ 
liar  in  the  others,  whether  in  their  active  remedial  properties,  or  ^ 
the  purposes  to  which  they  are  applied. 
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1.  TARTRATE   OP  ANTIMONY  AND  POTASSA.— Anti- 

110X11  ET  PoTASS-a:  Tartras.  Z7.  iS. — Antimonii  Potassio- 

Tartras.  Land. — Antimonium  Tartarizatum.  Ed.^Dub. — 

Tartarized  Antimony.  —  Tartar  Emetic. 
This  is  prepared  by  saturating  the  excess  of  tartaric  acid  in  the 

bitartrate  of  potassa  with  oxi(}e  of  antimony.    I  would  here  ob- 
serve that,  in  using  the  term  oxide  of  antimony  instead  of  the  che- 
mical name  of  teroxide,  I  am  incurring  no  risk  of  being  misunder- 
stood, as  this  is  the  only  well-defined   oxide  of  the  metal;  the 
compounds  containing  larger  proportions  of  oxygen  being  acids, 
ifnd  called  antimonious  and  antimonic  acid.    In  different  processes, 
diflferent  forms  of  the  oxide  are  used;  but  it  is  generally  admitted, 
at  present,  that  the  most  convenient  is  the  powder  of  Algaroth^  which 
contains  the  oxide  of  antimony  combined  with  a  little  chloride. 
This  is  procured  by  treating  sulphuret  of  antimony  (tersulphuret) 
with  muriatic  acid,  and  pouring  the  solution  into  water,  which  pre- 
cipitates it  in  the  form  of  a  white  powder.    The  reaction  between 
the  muriatic  acid  and  sulphuret  produces  sulphuretted  hydrogen, 
which  escapes,  and  chloride  of  antimony,  which  remains  in  solution. 
When  thrown  into  water,  the  greater  portion  of  the  chloride  gives 
its  chlorine  to  the  hydrogen  of  the  water  to  form  muriatic  acid, 
while  the  antimony  takes  the  oxygen  of  the  water  to  form  the 
oxide,  with  which  the  undecomposed  chloride  then  combines  to 
form  the  insoluble  oxychloride,  or  powder  of  Algaroth.    This  is 
boiled  with  bitartrate  of  potassa  in  distilled  water,  and  the  solution, 
luiTing  been  filtered  while  hot,  is  set  aside  to  crystallize.    The  crys- 
tals thus  obtained  are  the  salt  in  question,  containing  two  equiva- 
lents of  tartaric  acid,  one  of  potassa,  and  one  of  oxide  of  antimony, 
besides  water  of  crystallization.     These  constituents  are  probably 
combined  in  the  form  of  a  double  salt,  composed  of  one  equivalent 
of  tartrate  of  antimony,  one  of  tartrate  of  potassa,  and  two  ox  three 
of  water.    With  this  view  of  its  nature,  it  is  properly  designated 
^  tartrate  of  antimony  and  potassa.    It  should  always  be  procured 
in  the  form  of  crystals,  as  the  possibility  of  accidental  admixture 
of  imparities,  or  purposed  sophistication,  is  thus  provided  against ; 
^d  arsenic,  which  is  stated  by  Serullas  to  accompany  antimony  in 
'ts  other  preparations,  is  entirely  excluded  from  this,  being  left 
behind  when  it  crystallizes. 

Properties.  The  crystals  of  tartar  emetic,  when  recently  prepared, 
are  transparent,  but  on  exposure  become  white  and  opaque  by  efflo- 
rescence.   Their  characteristic  form  is  that  of  rhombic  octohedra, 
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though,  as  usually  existing  in  commerce,  the  crystals  are  seldom 
perfect,  presenting  in  general  the  form  of  a  four-sided  pyramid  with  a 
broken  irregular  base.  The  salt  is  commonly  in  the  form  of  a  white 
powder  in  the  shops.  Tartar  emetic  is  inodorous,  of  a  slightlj 
sweetish,  somewhat  styptic,  and  metallic  taste,  readily  soluble  in 
water,  and  soluble  in  dilute  alcohol,  but  insoluble  in  alcohol  wben 
concentrated.  Its  aqueous  solution  is  decomposed  on  exposure  to 
the  air,  with  the  production  of  a  microscopic  fungus,  which  gives 
it  a  mouldy  appearance. 

The  salt  is  charred  by  heat,  with  the  odour  of  burning  tartaric 
acid.  With  sulphuretted  hydrogen  it  forms  in  solution  an  oraoge- 
red  precipitate  of  sulphuret  of  antimony,  which  is  dissolved  by  hot 
muriatic  acid ;  and  the  solution  thus  formed,  if  poured  into  water, 
is  decomposed,  with  the  formation  of  a  white  powder. 

Incompatibles,  Sulphuric,  nitric,  and  muriatic  acids  produce  pre- 
cipitates with  the  solution,  which  are  soluble  in  an  excess  of  the 
acid.  Precipitates  are  also  caused  by  the  alkalies  and  their  car- 
bonates, lime-water,  chloride  of  calcium,  acetate  and  subacetate  of 
lead,  corrosive  chloride  of  mercury,  hydrosulphuric  acid  and  the 
soluble  sulphurets,  and  the  vegetable  astringents  through  their 
tannic  acid. 

1.  Effects  on  the  System. 

In  general  terms,  tartar  emetic  may  be  said  to  be  sedative  to  the 
circulation  and  respiration,  stimulant  to  most  of  the  secretions,  and, 
in  large  doses,  emetic,  and  often  cathartic. 

Given  in  minute  doses,  such  as  produce  no  observable  effect  in 
health,  it  is  thought  to  modify  the  system  in  some  unknown  waji 
so  as  to  be  serviceable  in  certain  diseases.  In  other  words,  it  ^ 
supposed  to  act  as  an  alterative. 

When  given  so  largely  as  to  ot^asion  obvious  effects,  its  sedati"^® 
influence  is  evinced  by  a  diminution  in  the  frequency,  force,  »^ 
fulness  of  the  pulse,  in  the  frequency  of  respiration,  and  in  t^^ 
temperature  of  the  surface.    If,  at  the  same  time,  the  heart  be  e: 
mined  by  the  ear,  it  will  be  found  to  act  less  forcibly. 

Along  with  these  sedative  eflFects,  there  is  very  often  an  increi 
of  one  or  more  of  the  secretions;  that  one  of  the  secretory  fan^ 
tious  being  most  affected,  towards  which  circumstances  especially 
direct  the  agency  of  the  medicine.     Thus,  when  the  patient  is  c<?' 
vered  warmly  in  bed,  and  warm  drinks  or  diaphoretic  medicine^ 
are  given  at  the  same  time,  perspiration  is  specially  promoted.    IfJ 
on  the  contrary,  the  surface  of  the  body  be  kept  cool,  and  cold  or 
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diuretic  drinks  are  exhibited,  the  action  of  the  medicine  is  directed 
to  the  kidneys,  an^  the  urine  is  sometimes  greatly  increased.  Should 
the  bronchial  tubes  be  in  a  state  of  vascular  irritation  or  inflamma- 
tion, the  antimonial  has  a  tendency  to  increase  the  mucous  secre- 
tion, and  not  unfrequently  acts  as  a  very  efficient  expectorant.    In 
flomewhat  larger  doses  than  necessary  to  afiect  the  secretions  above 
mentioned,  and  sometimes  even  in  the  same  dose,  it  operates  as  a 
laxative,  producing  liquid  discharges,  which  may  be  bilious,  mucous, 
or  watery,  showing  that  the  secretions  of  the  liver,  the  intestinal 
mucous  membrane,  and  possibly  the  pancreas,  are  promoted.   When 
it  affects  the   bowels,  it  is  less  apt  to  act  upon  the  skin  and 
kidneys,  partly  because  it  is  carried  out  of  the  system  without 
being  absorbed,  and  partly  also  because,  when  any  one  of  the  secre- 
tions is  increased,  from  any  cause,  it  is  apt  to  be  so  at  the  expense 
of  the  others,    ^he  medicine  is  said  sometimes  also  to  increase  the 


Tartar  emetic  may  produce  all  the  above  eflFects  without  giving 
rise  to  nausea;  but,  from  a  certain  amount  ^f  it,  which  differs  ex- 
tremely under  different  circumstances,  this  effect  almost  always 
ensues,  attended  or  soon  followed  by  vomiting,  which  is  often  vio- 
lent and  repeated.  It  is,  indeed,  one  of  our  most  efficient  emetics, 
and  is  among  those  which  are  most  nauseating.  The  sensation  of 
nausea,  from  this  as  from  other  causes,  is  accompanied  with  certain 
Ughly  characteristic  phenomena,  all  of  which  are  of  a  sedative 
character,  and,  when  they  occur,  add  greatly  to  the  prostration 
occasioned  by  the  direct  sedative  action  of  the  medicine.  With 
distressing  sensations  of  sinking  or  other  uneasiness  in  the  epigas- 
trium, there  are  feelings  of  great  languor  and  mental  depression, 
niuscalar  relaxation  and  weakness,  shrunken  and  anxious  features, 
feebleness  and  irregularity  of  the  pulse,  paleness  and  coolness  of 
the  snr&ce,  and  often  copious  sweating.  It  is  when  tartar  emetic 
^nseates  that  it  is  most  apt  to  operate  as  a  diaphoretic,  and  ope- 
rates most  freely;  but  it  is  by  no  means  true  that  it  never  produces 
the  latter  effect,  unless  through  the  instrumentality  of  the  former. 

Of  the  influence  of  tartar  emetic  over  the  secretions,  as  well  as 
of  its  nauseating  and  emetic  properties,  I  shall  have  occasion  to 
treat  more  fully  hereafter.  It  is  as  an  arterial  sedative  that  we  are 
kere  specially  to  consider  it. 

Within  a  comparatively  short  period  of  time,  attention  has  been 
called  to  the  extraordinary  powers  which  this  medicine  evinces, 
when  very  largely  administered,  of  reducing  the  circulation,  respira- 


60  OSNERAL  SEDATIVES.  [PABT  Q. 

tion,  and  temperature,  without,  under  certain  circumstances,  acting 
as^  an  emetic,  or  in  any  considerable  degree  evqn  nauseating.    B 
was  formerly  supposed  that,  in  large  doses,  tartar  emetic  must 
almost  certainly  nauseate  and  vomit,  and  that  these  effects,  instead 
of  diminishing  or  disappearing  upon  frequent  repetition  of  the  dose; 
were  usually  increased.    The  contrary  of  this  has  been  ascertained 
to  occur  very  frequently.     Two  or  three  grains  of  the  medidoe 
will  generally  be  sufficient  to  vomit,  and  from  six  to  twelve  grains 
almost  always;  yet  Easori  is  stated  to  have  given  several  drachms 
daily,  and  several  ounces  in  the  course  of  a  single  attack  oi  disease, 
without  the  occurrence  of  vomiting,  or  any  considerable  purging; 
and  nothing  has  been  more  common,  within  the  last  few  yean, 
than  the  administration  of  from  twelve  grains  to  a  drachm  daily, 
in  divided  doses  of  one,  two,  or  three  grains,  with  no  effect  of  the 
kind  after  the  first  day  or  two.     Sometimes,  by  giving  a  grain 
every  hour  or  two,  and  gradually  increasing,  the  medicine  has  been 
augmented  to  the  quantities  mentioned  without  vomiting  at  all.  In 
general,  however,  th^e  are  at  first  vomiting  and  purging,  which 
may  continue  more  or  less  for  twelve  hours,  a  whole  day,  or  at 
most  two  or  three  days,  after  which  the  stomach  appears  to  become 
tolerant,  and  bears  the  medicine  without  suffering,  or  even  incon- 
venience.   In  general,  tolerance  is  established  on  the  second  day, 
or  earlier.     It  is  true  that  it  has  usually  been  in  highly  inflamma- 
tory diseases  that  these  large  quantities  have  been  administered; 
and  it  has  been  thought  that  the  state  of  system,  under  these  cir- 
cumstances, might  offer  a  peculiar  resistance  to  the  ordinary  nanfl^ 
ating  influence  of  the  antimonial,  not  to  be  expected  in  health*  • 
This  is  probably  the  case  to  some  extent.    But  similar  doses  haV® 
also  been  given  in  affections  unattended  with  fever,  and  with  similft^ 
results;    and  the  probability  is  that  this  peculiarity  of  action  i^ 
physiological,  and  applicable  in  health  as  in  disease.     Nor  is  i^ 
very  difficult  of  explanation.     I  have  before  said  that,  though  th^ 
state  of  nausea  is  very  depressing,  yet  the  sedative  influence  of  th^ 
antimonial  over  the  circulation  may  occur  independently  of  thi^ 
condition.     The  two  may  coincide,  and  the  general  effect  may  thus 
be  increased;   but  they  may  exist  wholly  independently  of  each 
other.    Indeed,  the  peculiar  depressing  effects  of  the  antimonial, 
upon  which  its  therapeutic  virtues  mainly  depend,  are  often  not 
experienced  when  it  vomits  and  purges  actively,  for  the  very  ob- 
vious reason  that  it  is  either  removed  from  the  system,  or  fails  of 
being  absorbed  in  consequence  of  the  irritated  state  of  the  mem- 
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)Tane.    Now,  nausea  and  vomiting  are  not  dependent  on  the  simple 
action  of  the  medicine  on  the  stomach.    If  the  connexion  between 
this  and  the  nervous  centres  be  cut  ofi^  neither  is  the  sensation  of 
nausea  felt,  nor  the  emetic  effect  experienced.    It  is,  therefore,  upon 
the  impression  made  on  the  organic  nervous  centres  connected  with 
the  stomach,  that  the  medicine  depends  for  its  nauseating  operation. 
But,  as  the  nervous  centres  of  animal  life  rapidly  become  accustomed 
to  impressions  upon  them,  the  same  is  probably  true,  though  in  a 
less  degree,  of  the  organic.    The  dose  of  the  emetic  medicine,  which 
It  first  produced  nausea,  has  consequently  less  and  less  of  this  effect 
upon  repetition;  so  that  in  time,  as  in  the  case  of  the  narcotics,  it 
may  be  carried  to  an  almost  unlimited  extent,  in  relation  to  this 
effect  alone.    The  positive  limits  must  be  determined  by  the  capa- 
city of  the  living  tissue  to  bear  the  chemical  influence  of  the  medi- 
cine, which,  in  the  case  of  tartar  emetic,  might,  if  certain  quantities 
are  exceeded,  lead  to  serious  organic  results.     But,   while  the 
nenrous  centres,  which  are  the  proper  seat  of  the  sense  of  nausea, 
and  the  source '  whence  flow  all  its  peculiar  influences,  become 
insensible  to  the  action  of  the  antimonial  on  the  stomach,  it  still 
exerts  its  sedative  influence,  through   absorption,  upon  the  cir- 
culation and  respiration,  which  are  often  greatly  reduced.    Thus, 
the  pulse  may  fall  in  a  few  days  from   the  natural  standard  of 
between  seventy  and  eighty,  down  to   between  forty  and  fifty, 
and  afterwards  be  long  maintained  at  the  lower  rate;  though  M. 
Trousseau  states  that  it  is  rarely  diminished  more  than  one-fifth 
or  one-quarter  of  the  number  of  its  beats.     It  is  at  the  same 
time  sensibly  weakened.     The  respiration  is  lowered  even  in  a 
greater  ratio  than  the  pulse.    The  same  author  informs  us  that 
he  has  known  it  to  fall  from  twenty  and  twenty-four  times  in  a 
minute  to  six.   (^TVaile  de  Therap,,  ie  ed.,  ii.  699.)     It  is  singular 
that,  under  these  circumstances  of  great  circulatory  and  respiratory 
depression,  the  mind  is  wholly  unaffected,  the  muscles  retain  their 
strength,  and  the  organic  functions,  with  the  exception  of  the  two 
referred  to,  appear  not  to  suffer.    Thus  it  is  seen  that  this  condition 
.  differs,  toto  coelo,  from  tliat  induced  by  nausea.    Sometimes,  instead 
of  being  reduced  regularly,  the  pulse  becomes  first  irregular  and 
intermittent  under  the  use  of  the  medicine;  and  I  have  noticed  the 
same  thing  in  reference  to  digitalis. 

Bat  it  is  not  in  all  cases  that  this  tolerance  of  the  medicine  can 
be  established.  Probably,  so  far  as  concerns  its  direct  relations 
with  the  gastric  nervous  centre,  the  r^ult  might  b^  uniform ;  but 
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in  some  instances,  the  susceptibility  of  tbe  stomach  io  the  irritant 
influence  of  the  antimonial  is  such,  that  vascular  irritation  if  not 
inflammation  of  the  mucous  membrane  is  induced,  which  causes 
nausea,  vomiting,  and  purging  through  the  relation  of  the  mem- 
brane itself  with  the  nervous  centres,  which  is  not  impaired  bj 
repetition  in  the  same  manner  as  that  between  these  centres  and 
the  medicine.    Consequently  vomiting  and  purging  are  incessantly 
maintained,  and  it  is  not  possible  to  persevere  with  the  large  doses 
without  great  danger.    Again,  should  these  phenomena  return  after 
having  once  disappeared,  an  irritability  of  membrane  is  induced, 
which  renders  the  further  use  of  the  medicine  hazardous.    It  not 
unfrequently,  however,  happens  that  the  tolerance  ifi  sustained, 
after  having  been  established,  for  many  days  and  even  for  weeks. 
Basori  supposed  that  it  was  diminished,  in  cases  of  disease,  as  conva- 
lescence became  established ;  but  Dr.  Pereira  states  that,  though  he 
has  seen  the  medicine  extensively  employed,  he  has  never  known 
this  supposition  to  be  satisfactorily  confirmed,  {ifat  Med.,  3d  ed., 
p.  697.) 

Occasionally,  after  tartar  emetic  has  been  used  largely  for  some 
time,  there  is  a  peculiar  effect  experienced  in  the  mouth  and  fanoes; 
a  feeling  of  tension,  with  otherwise  disagreeable  sensations,  and  a 
metallic  taste;  and  occasionally  also  an  inflammation  of  these 
parts,  with  redness  and  pain,  and  an  aphthous  eruption  on  the 
mucous  membrane.  Some  suppose  these  effects  to  result  from  the 
irritative  action  of  the  medicine,  as  it  comes  in  contact  with  the 
parts  affected  when  swallowed;  others  ascribe  them  to  its  operation 
through  the  circulation.  But,  whatever  view  may  be  entertained 
of  the  origin  of  this  antimonial  stomatitis,  it  should  serve  as  a 
warning,  as  soon  as  perceived,  to  cease  immediately  with  the  use  of 
the  medicine,  for  fear  that  a  similar  susceptibility  to  be  inflamed 
by  it  should  extend  to  the  stomach  and  bowels. 

It  has  been  already  stated  Ihat  tartar  emetic  does  not  evince  atij 
signs  of  a  direct  action  upon  the  nervous  centres  of  animal  \^^^ 
Sensibility  is  not  aflected,  and  the  mind  generally  remains  perfectly 
clear  in  the  midst  of  the  most  violent  disturbance  of  the  orgati^®  • 
functions.  When  nausea  is  not  produced,  even  the  command  ^^ 
the  will  over  the  muscles  is  not  impaired.  Secondarily,  howev^^» 
the  proper  cerebral  functions  are  often  more  or  less  disturbed.  I^ 
excessive  nausea,  all  mental  energy  is  lost,  and  the  power  of  voluti- 
tary  motion  greatly  diminished ;  and,  in  sympathy  with  the  irritated 
stomach  and  bgwels,  the  mind  is  sometimes  more  or  less  disordered, 
and  convulsive  movements  induced. 
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Local  affects.  The  local  effects  of  tartar  emetic  are  those  of  a 
>werfal  irritant.  This  is  abundantly  proved  by  its  action  upon 
le  stomach  and  bowels  already  referred  to.  Applied  in  powder 
r  concentrated  solution  to  a  mucous,  ulcerated,  or  freshly  cut  sur- 
ice,  or  to  the  skin  deprived  of  the  cuticle,  it  produces  speedy  and 
iolent  inflammation,  not  unfrequently  attended  with  mortification. 
Jpou  the  sound  skin  it  operates  more  slowly,  but  in  the  end  causes 
tedness  and  a  peculiar  painful  eruption,  consisting  of  flat  pustules, 
ihich  cover  themselves  with  scabs,  and,  if  the  application  be  con- 
tinued, are  apt  to  be  followed  by  deep  ulceration,  and  even  slough- 
ing. Of  this  effect  of  the  salt  more  will  be  said  under  the  rube- 
bdents. 

Poisoning  by  Tartar  Emetic,  Though  tartar  emetic  may,  by  a 
proper  management  of  the  dose,  in  reference  to  amount  and  suc- 
oeasioD,  be  given  to  a  very  great  extent  without  causing  any  serious 
consequences,  it  is  nevertheless  capable  of  acting  as  a  powerful 
poiflOD,  and  has  frequently  caused  death.  I  believe  that  its  fatal 
effects  are  to  be  ascribed  mainly,  if  not  exclusively,  to  it»  irritant 
ictioii  upon  the  alimentary  mucous  membrane,  whether  that  action 
be  direct  or  indirect;  at  least  I  have  neither  witnessed  its  poison- 
ous influence,  nor  seen  any  well  authenticated  account  of  it,  in  any 
ease,  without  evidences  of  high  irritation  or  inflammation  of  the 
stomach  and  bowels ;  and,  when  this  is  avoided  by  the  mode  of  its 
administration,  enormous  quantities  have  been  taken  without  seri- 
ous injury.  Probably  the  reason  why  death  has  not  more  fre- 
<iuent]y  resulted  from  tartar  emetic  is,  that  it  is  so  promptly 
lejected  by  the  stomach,  or  carried  off  through  the  bowels.  Ma- 
gendie  found  that  half  an  ounce  of  it  might  be  given  to  dogs  with 
impunity,  if  they  were  allowed  to  vomit ;  but  if,  after  it  had  been 
swallowed,  the  oesophagus  was  tied,  from  four  to  eight  grains  were 
sufficient  to  cause  death  in  a  few  hours.  From  five  to  twenty 
gnins,  given  at  one  dose,  have  frequently  produced  alarming 
^ects  in  man ;  and  Dr.  Beck  mentions  the  case  of  a  child  in  which 
fifteen  grains  caused  death  in  two  weeks,  preceded  by  vomiting, 
P^ng,  and  convulsions.  Orfila  gives  the  particulars  of  a  case  in 
^Wch  forty  grains  proved  fatal ;  and  several  others  are  on  record, 
^  which  quantities  varying  from  one  to -three  drachms  have  had 
^he  same  effect.  The  symptoms  usually  resulting  from  a  poisonous 
^  of  tartar  emetic  are  excessive  nausea,  violent  vomiting  and 
purging,  spasmodic  pains  in  the  stomach  and  bowels,  burning  pain 
in  the  throat  and  epigastrium,  sometimes  a  sense  of  stricture  of  the 
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throat  aud  difficult  deglatition,  tenesmus,  great  prostration,  faio 
ness,  a  feeble  vanishing  pulse,  cold  or  hot  skin,  painful  craraps  i 
the  extremities,  and  occasionally  convulsions  and  delirium  befoi 
death. 

The  fatal  result  seldom  takes  place  under  two  or  three  days,  an 
is  often  much  longer  protracted.  I  have  myself  witnessed  iw 
instances  of  poisoning  from  this  medicine.  One  occurred  .in 
woman  to  whom  I  was  called  in  consultation  by  an  expericDoei 
practitioner,  under  the  impression  that  it  was  a  case  of  cholen 
though  no  epidemic  of  that  disease  was  then  prevailing.  Tb 
symptoms  very  closely  resembled  those  of  cholera.  She  wa 
vomiting  and  purging  a  whitish  liquid  without  a  tinge  of  bile ;  tb 
pulse  was  extremely  feeble,  the  features  shrunk,  and  the  skin  col 
and  of  a  bluish  hue,  especially  in  the  hands  and  feet,  of  which  tb 
fingers  and  toes  were  of  a  dark  livid  or  purplish  colour;  the  fingei 
were  shrunk  like  those  of  a  washer- woman ;  there  were  cramps  of  tb 
extremities;  and  she  complained  of  severe  pains  in  her  stomac 
and  bowels.  Upon  investigating  into  the  cause  of  the  symptom 
we  learned  from  her  that  she  had  taken,  1  think  on  the  previoc 
Bay,  to  use  her  own  language,  "  a  five-penny-bit's  worth  of  tarU 
emetic."  Under  the  influence  of  opium,  a  sinapism  to  the  epiga 
trium,  and  moderately  supporting  measures,  she  recovered,  thoug 
the  symptoms  were  in  the  highest  degree  alarming.  What  wj 
the  precise  quantity  of  tartar  emetic  taken  I  did  not  learn.  Tl 
other  instance  was  in  an  infant  child,  about  a  year  old.  Tarti 
emetic  had  been  prescribed  by  the  attending  physician  for  a 
attack  of  croup,  which  was  relieved;  but  directions  were  left  wit 
the  mother  to  give  small  doses  of  antimonial  wine  at  short  inte 
vals,  without  any  warning  as  to  the  possible  danger,  or  limitatio 
as  to  the  length  of  time.  When  I  first  saw  the  child,  some  daj 
had  elapsed  from  the  first  administration  of  the  medicine.  It  wi 
in  the  last  stage  of  exhaustion,  pulseless,  cold,  pale  or  purplis! 
and  discharging  white  liquid  stools.    Death  quickly  followed. 

It  will  have  been  noticed  that,  in  both  these  cases,  the  evacuatioi 
were  whitish.  They  had  the  appearance  of  opaque  rice-water;  h\ 
differed  in  this  respect  from  the  stools  of  cholera,  that  they  did  m 
on  standing  separate  into  a  clear  liquid  above,  and  a  white  flocci 
lent  precipitate.  Tartar  emetic  is  peculiarly  hazardous  in  children 
and,  though  I  believe  it  may  always  be  safely  administered,  wit 
due  caution  on  the  part  of  the  physician,  it  requires  great  care  an 
watchfulness.    As  it  destroys  mainly  by  its  irritant  action  on  tb 
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alimentary  canal,  if  the  dose  be  not  unwarrantably  large  in  the 

beginning,  and  the  caution  be  observed  to  suspend  it  on  the  first 

signs  of  excessive  action,  and  especially  on  the  appearance  of  white 

stools,  there  is  little  reason  to  apprehend  danger.    Though  I  have 

used  it  much,  I  have  never  seen  effects  approaching  to  the  character 

of  poisonous,  in  any  case  in  which  I  have  prescribed  it. 

The  appearances  after  death  from  tartar  emetic  are  those  of  in- 
flammation of  the  mucous  membrane  of  the  stomach,  sometimes 
eiiending  into  the  duodenum,  if  not  further  into  the  bowels. 

The  treatment  is  very  simple,  consisting,  if  the  patient  has  not 
freely  and  frequently  vomited,  of  warm  water  to  wash  out  the 
stomach;  infusion  of  green  tea,  yellow  cinchona,  or  galls  to  neu- 
tralize any  remaining  portion  of  the  poison,  by  forming  with  it 
an  insoluble  tannate  of  antimony ;  opiates  by  the  stomach,  or  still 
better  by  the  rectum,  to  allay  irritation ;  and  the  application  of  a 
large  sinapism  to  the  epigastrium  to  obviate  inflammation.  The 
after-treatment  must  be  conducted  on  general  principles.  Wine- 
whey  may  possibly  be  required,  in  order  to  su4)port  the  strength  in 
cases  of  great  prostration ;  with  leeches  to  the  epigastrium,  followed 
by  emollient  cataplasms,  and  in  the  end  by  a  blister,  should  symp- 
toms of  gastritis  be  obvious. 

2.  Mode  of  Operation. 

There  is  no  doubt  that  tartar  emetic  acts  locally  as  an  irritant  to 
the  part  to  which  it  is  applied,  and  may  thus  prove  emetic  by  a 
direct  influence  on  the  mucous  membrane  of  the  stomach ;  but  there 
is  as  little  doubt  that  it  is  often  also  absorbed,  and  produces  its 
effects  through  the  circulation.  If  reliance  can  be  placed  on  the 
results  obtained  by  Magendie  in  his  experiments  on  dogs,  it  would 
aeem  to  have  a  tendency  to  produce  gastric  irritation  and  provoke 
vomiting  and  purging,  even  though  not  introduced  into  the  stomach; 
as,  for  example,  when  injected  into  the  veins,  or  into  the  areolar 
tissue.  It  is  said  to  have  operated  as  an  emetic  when  injected  into 
the  rectum,  and  even  when  applied  to  the  surface  of  the  body. 
Death  is  said  to  have  resulted  from  its  external  use  in  a  child  of 
two  years  old.  {Lond.  Med.  Bepos.,  xvi.  857.)  I  have  myself  repeat- 
edly found  it  impossible  to  continue  the  external  use  of  tartar 
emetic,  in  consequence  of  the  vomiting  which  it  appeared  to  occa- 
sion, and  which  subsided  upon  its  relinquishment.  But  such  cases 
are  comparatively  very  rare ;  and  I  have  known  the  most  violent 
vomiting  to  be  checked  by  its  application  between  the  shoulders  in 
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cases  of  spinal  tenderness.  Other  proofs  of  its  absorption,  besides 
those  above  given,  are  that  it  has  been  detected,  after  administration 
by  the  stomach,  in  the  blood,  the  urine,  and  several  of  the  viscera, 
as  the  liver  and  kidneys.  It  is  even  believed  to  be  secreted  with  tlie 
milk;  and  a  very  important  practical  inference  is  to  be  deduced 
from  the  fact;  namely,  that  it  should  be  given  with  great  cantioQ 
to  nursing  women.  A  case  is  on  record  in  which  an  infant  was 
attacked  with  vomiting,  in  several  instances,  immediately  aftei 
taking  the  breast  of  a  nurse  under  the  influence  of  tartar  emetic. 
{Ghrisiison  on  Poisons^  p.  452.)  I  have  myself  been  witness  of  a  some- 
what similar  case,  even  more  suggestive  of  caution.  An  infant 
whom  I  was  in  the  habit  of  attending,  had  an  attack  of  convul- 
sions whenever  antimonial  wine  was  given  to  it  on  account  oi 
catarrh  or  other  cause,  consequent,  as  I  believed,  upon  irritation  oi 
the  stomach  and  bowels  by  the  medicine ;  so  that  I  found  it  neces- 
sary, in  its  case,  to  substitute  the  wine  of  ipecacuanha,  when  there 
was  occasion  for  an  expectorant.  I  was  once  called  to  see  it  in 
convulsions,  having  the  same  character  as  those  induced  on  pre- 
vious occasions  by  the  antimonial.  On  inquiry,  I  learned  that, 
though  none  of  the  medicine  had  been  given  to  the  patient,  the 
mother  had  taken  antimonial  wine  for  a  cold,  and  had  afterwards 
suckled  her  child.  The  convulsions  were  not  peculiarly  alarming, 
and  subsided  after  a  change  of  diet. 

The  peculiar  sedative  effects  of  the  antimonial  on  the  circulatioD 
and  respiration  are  certainly  produced  through  absorption ;  as  thej 
are  not  apt  to  occur  when  vomiting  and  purging  ensue,  except  in 
so  far  as  they  may  result  from  the  mere  nauseating  influence; 
while,  if  the  medicine  be  given  so  as  not  to  occasion  these  effects, 
they  are  not  only  induced,  but  often  continue  for  several  days  aftei 
its  use  has  been  suspenjied.  Whether  it  acts  on  the  heart  througl 
the  organic  nervous  centres,  or  by  a  direct  influence  upon  the  organ 
itself,  or  by  some  deteriorating  change  produced  by  it  in  the  blood 
has  not  been  determined ;  but  I  have  little  doubt  that  it  has  an  im 
portant  influence  on  the  blood  itself;  as  it  produces  effects  in  inflam 
mation  greater  than  can  be  ascribed  to  a  mere  reduction  in  the 
rapidity  and  force  of  the  circulation,  and  much  greater  than  can  b( 
obtained  from  an  even  more  powerful  sedative  effect  on  the  pulse 
resulting  from  digitalis. 

3.  Indications  and  Coniraindlcations, 

The  medicine  is  indicated^  whenever  there  is  a  c^ll  for  reducing 
arterial  excitement,  and  at  the  same  time  lowering  the  quality  ol 
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Ae  blood.    Through  the  former  of  these  effects,  it  promotes  absorp- 
tioB,  and  may,  therefore,  be  employed  for  removing  effused  liquids, 
and  for  the  discussion  of  indolent  swellings.     It  is  contraindicated 
by  a  depressed  condition  of  the  circulation,  a  depraved  state  of  the 
blood,  and  the  existence  either  of  positive  irritation  or  inflammation 
of  the  stomach  and  small  intestines,  or  a  strong  tendency  to  it. 
From  what  I  have  before  said  it  may  be  inferred,  that  tartar  emetic 
is  not  a  medicine  which  can  be  carelessly  administered  with  im- 
punity.   At  a  meeting  of  the  College  of  Physicians  of  Philadelphia, 
wishing  to  elicit  the  experience  of  the  members  present,  I  inquired 
what  had  been  the  results  of  their  observations  upon  this  point. 
Several  of  the  members  stated  that  they  had  been  cognizant  of  fatal 
results  from  its  abuse.    I  have  no  doubt  that  serious  consequences 
sometimes  occur  of  which  we  hear  nothing;  but  this  is  only  an 
argument  for  caution,  not  for  an  abandonment  of  so  valuable  an 
auxiliary  and  substitute  for  the  lancet. 

4.  Therapeutic  Application. 

Tartar  emetic  was  first  brought  into  public  notice  by  Mynsicht 
in  1631.  It  is  at  present  among  the  medicines  most  extensively 
employed,  and  fully  merits  its  reputation.  As  a  direct  arterial  seda- 
tive it  is  used  in  inflammations,  local  vascular  irritations,  and 
fevers;  jointly  in  the  same  capacity  and  as  an  alterative,  in  cuta- 
neous and  scrofulous  affections;  and,  for  the  relaxation  attendant  on 
it3  nauseating  influence,  in  paroxysms  of  nervous  excitement  or 
irritation. 

1.  Inflammations.  In  all  cases  of  acute  inflammation,  especially 
when  attended  with  fever,  tartar  emetic  may  be  advantageously 
used,  with  due  attention  to  the  contraindications  before  mentioned. 
After  bleeding,  if  required,  and  a  thorough  purgation,  it  is  probably 
the  most^efficient  remedy  at  our  command  in  the  earlier  stages, 
when  the  indications  are  to  diminish  the  activity  of  the  circula- 
tion, and  lessen  the  stimulating  quality,  or  the  richness  of  the 
blood.  When  the  skin  is  hot  and  dry,  in  such  cases,  it  may  be 
conjoined  with  one  of  the  refrigerant  diaphoretics,  as  citrate  of  po- 
tassa  or  nitre ;  and,  when  there  is  a  coexisting  indication  for  the 
niercurial  impression,  with  the  latter  of  these  medicines  and  with 
calomel,  in  the  form  of  the  nitrous  powders,  (See  Nitrate  of  Potassa.) 
A  slight  degree  of  nausea  or  laxative  eflect  produced  by  it  will  not 
generally  interfere  with  its  beneficial  operation ;  but  it  should  be 
Icept  within  the  vomiting  point,  and  should  not  be  permitted  to 
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occasion  griping  pains,  or  an  irritating  diarrhoea.  These  incon- 
veniences may  often  be  corrected  by  conjoining  it  with  a  little  mor- 
phia, when  this  may  not  be  contraindicated ;  but  if  it  should  still  act 
as  an  irritant,  it  should  be  reduced  in  quantity,  or,  if  necessary, 
suspended.  Should  suppuration  occur,  with  a  disposition  to  sweat 
copiously  during  sleep,  and  other  evidences  of  debility,  the  anti- 
monial  should  be  omitted.  From  one-twelfth  to  one-quarter  of  a 
grain  may  be  given  every  hour  or  two  hours  during  the  day ;  but, 
as  it  is  generally  desirable  that  the  patient  should  sleep  at  nigbt, 
the  medicine  may  be  suspended  at  bedtime,  and  in  its  place  a  com- 
bination of  opium,  ipecacuanha,  and  calomel  administered,  when 
not  opposed  by  some  contraindication,  or  unnecessary  from  *the 
moderate  character  of  the  affection. 

It  is  not  as  a  substitute  for  depletion,  but  as  an  adjuvant,  that  I 
would  recommend  tartar  emetic  in  inflammation.  If  mainly  relied 
upon,  it  must,  in  serious  cases,  be  given  much  more  freely  than  an 
above  advised.  The  plan  of  treating  inflammation  exclusively  by 
large  doses  of  the  antimonials,  or  of  regarding  them  as  the  main 
remedy,  though  practised  upon  from  time  to  time  ever  since  the 
medicine  first  came  into  vogue,  has  never  been  extensively  adopted, 
or  regarded  as  a  distinct  antiphlogistic  method,  until  brought  into 
notice,  in  the  year  1800,  by  Rasori^  Professor  of  Clinical  Medicine  at 
Milan,  and  the  famous  advocate  of  the  contrastimulant  system  of 
therapeutics.  Upon  this  method  of  asing  tartar  emetic,  I  shall  dilate 
directly,  merely  premising  that,  as  the  result  of  my  own  observation 
and  experience,  I  prefer  the  ordinary  antiphlogistic  plan  of  deple- 
tion by  bleeding  and  purgatives;  the  antimonial  being  employed 
simply  as  an  adjuvant,  or,  if  as  the  chief  remedy,  only  in  those 
mild  cases  which  do  not  require  the  lancet,  and  to  which  moderate 
doses  of  the  medicine  are  adequate. 

There  is  scarcely  one  of  the  phlegmasise,  in  which  this  antimo- 
nial may  not  be  usefully  employed,  with  the  exception  of  those  in 
which  its  tendency  to  irritate  the  stomach  and  bowels  might  ^prove 
hurtful.  It  is,  however,  especially  adapted  to  the  pulmonary  in- 
flammations, in  which  its  expectorant  property  adds  to  its  efficiency. 
Mild  cases  of  bronchitis  may  be  trusted  to  this  remedy,  conjoined 
with  demulcents,  a  saline  cathartic,  and  low  diet;  and,  in  the  severe 
cases,  it  is  the  best  adjuvant  of  the  lancet  in  the  early  stage.  Later 
in  the  disease,  it  may  be  usefully  associated  with  the  milder  stimu- 
lant expectorants,  as  squill  and  seneka.  In  pneumonia  there  is 
probably  no  remedy,  with  the  exception  of  blood-letting,  more 


CHAP.  IL]  ABTERIAL  SEDATIVES.— ANTIMONIALS.  69 

efficient  id  the  early  stages.    Daring  the  period  of  high  inflamma- 
tory excitement,  the  patient  should  be  kept  constantly  under  its 
influence,  care  being  taken  to  reistrain  it  within  the  vomiting  point; 
not  that  a  little  vomiting  would  prove  injurious  in  itself,  but  that 
it  annecessarily  incommodes  the  patient,  and  might  interfere  with 
the  continuance  of  the  remedy.    In  the  advanced  stage  of  the  dis- 
ease, should  it  not  show  a  disposition  to  yield,  I  prefer  the  treat- 
ment by  calomel  and  opium,  so  as  to  induce  a"  slight  mercurial 
inflnenoe;  as  I  believe  that  it  is  even  more  efficacious,  and  less  pros- 
trating than  the  antimonial.    In  pleurisy  the  medicine  is  less  useful; 
as  its  influence  on  the  bronchial  secretion  is  here  of  little  avail; 
and  the  same  may  be  said  of  it  in  pericardial  and  endocardial  inflam- 
maim.    But  in  all  these  pectoral  affections,  it  has  the  advantage 
of  diminishing  the  movement  of  the  inflamed  organs,  and  thereby, 
in  some  degree,  obviating  one  of  the  aggravating  influences  in  the 
disease.    The  fewer  the  pulsations  and  respirations',  the  less,  of 
course,  is  the  motion  of  the  heart  and  lungs.     It  is  quite  unneces- 
sary to  enumerate  every  particular  local  inflammation  in  which  the 
medicine  may  be  usefully  employed.    I  would  simply  repeat  that 
it  is  applicable  to  all,  without  exception,  when  attended  with  a 
vigorous  and  accelerated  pulse,  and  not  complicated  with  irritation 
of  stomach  and  bowels,  or  a  tendency  to  this  condition.    In  conse- 
quence of  their  frequent  association  with  vomiting,  the- antimonial 
is  less  adapted  to  peritonitis^  hepatitis,  and  nephritis,  than  to  some 
other  local  inflammations.     In  peritonitis,  especially,  the  chances 
of  evil  from  the  disturbance  of  the  stomach  are  so  great  as  proba- 
bly to  outweigh  any  good  from  the  antiphlogistic  properties  of  the 
medicine;  and,  on  the  whole,  it  might  be  best  not  to  employ  it  in 
that  complaint.    The  same  objection  exists  to  its  use  in  meningitis^ 
which  is  often  attended  with  vomiting;  but,  when  this  complica- 
tion does  not  exist,  and  the  pulse  is  excited  and  tolerably  strong, 
it  may  be  used  with  propriety.    To  gastritis  and  enteritis  it  is,  of 
course,  quite  inapplicable.    The  same  might  be  supposed  of  dys- 
^«^;  but,  as  it  is  probably  absorbed  before  reaching  the  colon,  it 
would  not  be  liable  to  irritate  that  bowel  directly;  and  experience 
has  shown  that  it  is  sometimes  useful  in  the  febrile  forms  of  this 
disease.    In  the  earlier  stages  of  acute  rheumatism  with  fever,  tartar 
emetic  is  almost  always  indicated.     To  acute  gout  it  is  less  appro- 
priate; and  the  liability  of  retrocession  to  the  stomach  should, 
indeed,  forbid  its  use;  as  it  has  not,  like  colchicum,  any  specially 
alterative  influence  over  the  disease;  while,  by  irritating  the  sto- 
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mach,  it  might  make  that  a  centre  of  afflux  to  the  irritative  tendency, 
and  thus  cause  a  hazardous  translation. 

The  Use  of  Tartar  Emetic  in  Large  Doses  in  Inflammation,  The 
remiirks  hitherto  made  refer  to  the  use  of  tartar  emetic  in  the  ordi- 
nary doses  of  from  one-twelfth  to  one-quarter  of  a  grain  every  hour 
or  two  hours.  I  should  not  be  doing  justice  to  the  subject,  without 
directing  the  attention  of  the  reader  to  the  method  introduced  by 
Basori,  and  advocated  by  Laennec  and  many  other  eminent  physi- 
cians, of  using  it  in  very  large  quantities,  so  as  to  make  a  profound 
impression  on  the  system,  and  of  relying  mainly  upon  this  impres- 
sion for  the  cure. 

When  there  is  no  urgency  in  the  case,  from  four  to  eight  grains 
may  be  given  during  the  first  period  of  twenty-four  hours,  in  doses 
of  half  a  grain  or  a  grain  at  regular  intervals;  and  this  quantity 
may  be  gradually  increased,  as  the  stomach  is  found  to  bear  the 
medicine,  up'  to  twelve,  or,  if  required  by  the  severity  of  the  dis- 
ease, to  twenty-four,  or  even  thirty  grains,  in  the  same  period  of 
time;  and  the  latter  quantity  has  often  been  greatly  exceeded. 
Should  the  case,  however,  be  threatening  at  the  commencement,  or 
considerably  advanced  before  coming  under  treatment,  one  grain 
may  be  given  every  two  hours  from  the  outset,  and  continued  till 
amendment  takes  place,  with  an  increase  to  two  or  two  and  a  half 
grains,  should  the  violence  of  the  symptoms  require  it.  Each  dose 
should  be  given  dissolved  in  a  wineglassful  of  water,  or  sweetened 
water,  or  weak  mucilaginous  solution.  Should  severe  vomiting  be 
produced,  the  intervals  between  the  doses  may  be  increased  until 
the  stomach  becomes  reconciled,  and  then  diminished  as  before.  K 
the  bowels  are  much  disturbed,  6ve  drops  of  laudanum  may  be 
added  to  every  other  dose  until  the  diarrhoea  is  checked.  It  is 
asserted  that  there  are  few  cases  in  which  the  stomach  does  not 
become  tolerant  of  the  medicine  by  the  second  day,  even  when 
much  disturbed  at  first.  But,  should  threatening  symptoms  be 
produced,  with  prostration,  cramps  in  the  extremities,  or  White 
stools,  the  medicine  should  be  suspended,  and  measures  resorted  to 
for  relieving  the  excessive  vomiting  and  purging.  If,  after  toler- 
ance has  been  established,  the  disorder  of  stomach  and  bowels 
should  return,  the  plan  of  treatment  should  be  abandoned  altoge- 
ther; as  the  occurrence  evinces  an  irritability  of  the  alimentary 
canal,  which  might  lead  to  serious  consequences.  It  is  highly  im- 
portant, for  the  success  of  the  measure,  that  the  diet  should  be 
reduced ;  and,  in  acute  cases,  only  farinaceous  liquids  should  be 
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employed,  and  these  not  taken  very  frequently.     Indeed,  for  the 
first  day  or  two,  water  alone,  or  mucilaginous  drinks  will  be  suffi- 
cient.   Acidulous  fruits  should  be  avoided.    When  the  febrile 
symptoms  subside,  the  quantity  of  the  medicine  should  be  dimi- 
nished; but  it  should  not  be  suspended  abruptly,  even  upon  the 
supposed  commencement  of  convalescence.    Sometimes  the  symp- 
toms return  when  the  antimonial  is  too  hastily  withdrawn.    It 
should  be  continued,  therefore,  in  gradually  diminishing  doses,  for 
some  time  after  the  fever  has  disappeared. 

It  is  in  pneumonia  that  this  method  of  treatment  has  been  found 
most  efficacious ;  and,  from  the  testimony  in  its  favour  from  the 
highest  sources,  there  can  be  no  doubt  that  it  exercises  an  extraor- 
dinary control  over  that  disease;  often  curing  the  most  threatening 
cases  without  the  intervention  of  any  other  remedy.  Some  employ 
bleeding  conjointly ;  but  others  consider  that  this  interferes  with 
the  efficiency  of  the  antimonial,  and  avoid  it  altogether.  It  is  pro- 
bable that  tartar  emetic  is  useful  in  the  disease,  not  only  by  reducing 
the  quantity,  quality,  and  motion  of  the  blood,  and  diminishing 
respiration,  but  also  by  acting  revulsively  from  the  lungs  towards 
the  alimentary  canal,  and,  as  supposed  by  Laennec,  by  favouring 
the  absorption  of  the  exuded  matters  of  the  consolidated  lung. 
Trousseau  does  not  think  that  the  spontaneous  supervention  of 
vomiting  and  purging  in  pneumonia  should  prevent  the  use  of  the 
autimonial,  as  he  has  repeatedly  found  these  affections  to  subside 
nuder  its  use ;  but  an  old  diarrhoea,  upon  which  the  pneumonia  has 
itself  supervened,  as  when  this  inflammation  occurs  in  the  course 
of  typhoid  fever,  is  incompatible  with  the  remedy. 

Other  inflammations  have  been  treated  upon  the  same  principle. 
In  acute  rheumatism^  particularly  the  articular  variety,  the  remedy 
sometimes  displays  great  powers,  curing  the  disease  very  promptly; 
while  in  other  cases  it  seems  to  exercise  little  control.  Inflammation 
of  the  joints  vnih  synovial  effusion^  whether  of  rheumatic  origin  or 
otherwise,  sometimes  yields  to  it  very  speedily.  In  pleurisy  and 
the  cardiac  inflammations^  it  has  been  found  useful,  but  much  less 
eflScient  than  in  pneumonia.  Severe  bronchitis  will  sometimes  yield 
to  it;  and  the  remedy  has  been  highly  recommended  in  meningitis^ 
which,  it  is  asserted,  has  sometimes  been  cured  by  it  in  two  or 
three  days.    The  same  has  been  said  of  its  efficacy  in  phlebitis. 

But,  while  acknowledging  the  favourable  results  obtained  by  the 
method  of  Rasori  in  pneumonia  and  other  acute  inflammations,  I 
am  bound  to  express  my  own  conviction,  that  the  practice  is,  on  the 
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whole,  not  to  be  recommended.    The  objections  to  it  are  various. 
Whatever  may  have  been  said  of  the  safety  of  the  remedy,  the 
simple  fact  that  tartar  emetic  has  repeatedly  proved  &tal  in  qnan- 
tities  less  than  those  often  employed  in  this  method  of  treatment,  is 
sufficient  to  satisfy  as  that  these  statements  should  be  received  with 
some  allowance.    We  hear  of  successful  results;  but  those  of  a 
contrary  character  are  probably  not  always  published  to  the  world; 
and  the  practitioner  himself  may  be  deceived;  as  it  is  very  easy  for 
the  strong  advocate  of  a  remedy  to  see  in  its  fatal  effects,  especially 
when  occurring  through  his  own  instrumentality,  only  the  effects 
of  the  disease.    A  latent  gastric  or  intestinal  inflammation  migbi 
be  roused  by  the  excessive  doses  of  the  medicine  into  fatal  activity. 
The  violent  effects  often  produced  on  the  alimentary  canal,  with  the 
attendant  prostration,  though  capable  of  being  checked,  if  seen  at 
their  very  commencement,  may  do  irreparable  mischief  in  the 
absence  of  the  practitioner;  and  he  never  can  be  positively  certain 
that  they  may  not  come  on  at  any  moment.    When  the  patient  is 
always  under  watchful  superintendence,  as  in  a  hospital,  there  may 
be  little  danger;  but,  in  the  ordinary  course  of- practice,  when  the 
case  is  necessarily  left,  in  the  intervals  of  the  visits  of  the  practi- 
tioner,  in  unskilful  hands,  death  may  occur  almost  without  the 
suspicion  of  danger;  and,  as  before  stated,  I  myself  was  once  acci- 
dentally the  witness  of  such  a  result;  nor  did  the  parents,  or,  so  far 
as  I  know,  the  physician  himself,  ever  suspect  the  real  cause  of  the 
fatal  issue.    It  is  by  no  means  certain  that,  independently  of  the 
vomiting  and  purging,  the  blood  may  not  be  fatally  disorganized  by 
the  immense  quantities  of  the  antimonial  introduced  into  it.     The 
prostration  thence  resulting  might  readily  be  mistaken  for  that  of 
the  disease.    Nor  is  this  mere  conjecture.    The  late  Dr.  Peebles,  of 
Petersburg,  Va.,  recorded  several  cases,  in  which  patients,  who  had 
been  cured  of  pneumonia  by  this  method,  died  soon  afterwards 
of  an  irrepressible  hemorrhage,  induced,  as  he  believed,  by  the  state 
of  the  blood  poisoned  by  the  antimonial.    {Am.  Joum.  of  Med.  ScL, 
N.  S.  XV.  338.)    Nor  is  the  remedy  at  all  essential  in  these  enormous 
doses.    The  danger  is  peculiarly  great  in  children;  and,  though 
their  pectoral  inflammations  yield  to  the  treatment  with  a  facility 
corresponding  to  the  greater  danger ;  yet  it  seems  to  rae  that  this 
docs  not  authorize  us  to  incur  the  hazard  of  destroying  life  by  the 
direct  instrumentality  of  the   means  employed;   especially  as  a 
moderate  use  of  the  remedy  will  probably  answer  quite  as  good,^  if 
not  a  better  purpose,  in  conjunction  with  other  measures;    I  cannot 
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kihiiik  that^  under  any  circumstances,  whether  in  children  or  adults, 

fdmitting  the  use  of  the  lancet  and  local  bleeding,  th^  plan  of 

excessiye  antimonialization  should  be  substituted;  and,  in  cases  in 

trhich  the  condition  of  system  will  not  permit  depletion,  the  mer- 

earial  treatment,  in  connexion  with  opium  and  ipecacuanha,  and 

l&tering,  is  probably  quite  as  effectual,  and  certainly  much  less 

liizardous;  aided,  as  it  may  very  properly  be,  by  the  use  of  anti- 

monials  in  safe  doses. 

Chnmtc  inflammations  are  often  benefited  by  tartar  emetic,  though 

';    less  decisively  than  the  acute.    It  may  be  appropriately  employed, 

whenever  the  state  of  the  system  is  sthenic,  and  the  action  of  the 

bean  and  arteries  above  the  healthy  ^andard. 

2.  Local  Vascular  Iftitaiion.  In  any  disease  of  which  this  condi- 
tion constitutes  the  main  feature,  tartar  emetic  may  be  used,  unless 
someone  of  the  contraindicatiohs  before  enumerated  exist.  But  the 
special  afiections  which  most  frequently  require  it  are  the  hemor- 
rhages^  dependent  on  local  irritation  or  active  congestion  in  the 
partafibcted,  and  attended  with  an  excited  state  of  the  circulation. 
These  conditions  are  frequently  presented  by  hemorrhage  of  the  lungs^ 
whether  parenchymatoits,  or  in  the  forhi  of  hoemoptysis^  in  which 
tartar  emetic  is  often  used  with  a  view  to  repress  arterial  excite- 
ment, and  is  an  admirable  adjuvant  of  the  lancet,  or  substitute  for 
it  when  forbidden.  Under  similar  circumstances,  it  may  be  used 
in  ukrine  hemorrhage  and  hsematuriaj  and  even  in  the  hemorrhoidal 
fivx  when  febrile  in  its  character;  but  it  is  forbidden  in  hemorrhage 
from  the  stomach  and  small  intestines,  in  consequence  of  its  local 
irritant  properties;  and  in  active  cerebral  congestion,  or  apoplexy, 
though  indicated  for  its  sedative  effects,  it  is  somewhat  hazardous 
from  its  liability  to  cause  vomiting,  and  thereby  occasion  pressure 
on  the  brain.  In  all  these  hemorrhages,  it  has  no  direct  hsemostatic 
power,  but  operates  solely  by  diminishing  the  congestion  upon 
which  the  bleeding  depends. 

3.  Fevers.  In  all  the  idiopathic  fevers,  with  a  sthenic  state  of  the 
system,  and  no  gastric  or  intestinal  irritation,  or  peculiar  tendency 
to  it,  tartar  emetic  is  very  useful  by  diminishing  the  febrile  excite- 
ment, and  promoting  the  secretions,  especially  that  of  the  skin. 
It  forms  in  these  affections  an  excellent  addition  to  the  neutral 
mixture  or  effervescing  draught,  increasing  very  greatly  the  seda- 
tive influence  of  that  remedy,  while  receiving  from  it  a  more 
decided  direction  to  the  surface  of  the  body.    In  the  paroxysms  or 
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exacerbations  of  the  miasmatic  fevers^  whetfier  intemvUient  or  remitm 
it  lA  often  thus  associated,  with  great  advantage,  whenever  the  itc 
mach  is  not  irritable.  It  is  less  useful  in  yellow  fever,  in  ooofli 
quence  of  the  very  frequent  presence  of  gastric  irritation  or  inflifli 
mation,  and,  upon  the  whole,  is  better  avoided  in  that  coinplaiBl 
To  enteric  or  iyplmd  ftve)',  moreover,  it  is  inapplicable  from  th 
characteristic  intestinal  lesion  of  that  disease,  which  either  pn 
vokes  diarrhoea,  or  gives  a  strong  tendency  to  it,  and  through  wUd 
the  antimonial  might  occasion  exhausting  discharges,  while  aggni 
vating  the  local  affection.  It  might  be  supposed  also  that  taiti 
emetic  would  be  contraindicated  in  typhus  fever^  in  which  the  stlft 
of  system  is  anything  but  sthenic,  and  there  might  be  danger  fm 
impairing  the  quality  of  the  blood.  Nor  have  I  been  in  the  habi 
of  using  it  in  that  complaint,  influenced  by  the  views  which  \ 
entertain  of  its  essentially  depressihg  character,  and  greatly  pn 
ferring  citrate  of  potassa  as  a  diaphoretic.  Nevertheless,  one  0 
the  preparations  of  antimony,  either  the  empirical  Jameis  ftm 
der,  or  the  officinal  substitute  for  it,  which,  so  far  as  it  acts  at  d 
resembles  tartar  emetic  in  its  influence,  has  been  much  used  If 
British  practitioners  in  th^ir  indigenous  fever,  which  is  usudt 
typhus;  and  Dr.  Graves  of  Dublin  specially  recommends  the  ooi 
joint  use  of  tartar  emetic  and  opium  in  the  intense  cerebral  exoik 
ment,  sometimes  occurring  in  the  advanced  stage  of  that  disew 
Of  the  exanthematous  fevers,  measles  offer  the  strongest  indicatio 
for  the  use  of  this  remedy,  both  from  the  bronchial  inflammatioi 
and  the  sthenic  condition  of  system,  which  attend  and  osuallj  eh 
racterize  it.  The  eruptive  fever  in  smallpox  is  often  accompmR 
with  vomiting,  and  the  secondary  fever  with  debility,  both  « 
which  contraindicate  tartar  emetic ;  but,  under  other  circumstanM 
the  medicine  may  be  advantageously  used  in  the  diseasCi  wheiMV^ 
called  for  by  the  frequency  of  pulse,  and  increased  heat  of  rid 
Scarlatina  is  too  often  essentially  asthenic  to  justify  the  use  of  ll 
antimouials ;  and  the  same  is  also  frequently  the  case  with  er^ 
las ;  though  cases  of  the  latter  affection  of  an  opposite  tendon 
sometimes  occur,  in  which  the  medicine  may  prove  beneflflii 
pushed  even  to  nausea  or  vomiting. 

4.  Gntaneons  and  Scrofulous  Diseases.     In  all  the  ctiftmeMifl  #1 
tions  with  a  febrile  and  sthenic  state  of  system,  the  antioKMiir 
indicated  for  their  sedative  effects,  when  no  gastro-intettin 
tion  complicates  the  disease.    But  they  are  also  nu 
cases  not  attended  with  fever,  whether  acute  or  dhix 


CHAP.  U.]  ARTERIAL  SEDATIVES.— ANTIMONIALS.  75 

impressioD  that  thej  exercise  an  alterative  influence  favourable  to 
the  disease.    They  may  be  employed  in  all  cases,  when  the  sto- 
mach and  bowels  are  not  irritable,  the  blood  is  in  good  condition, 
md  no  general  debility  exists.    There  is  no  doubt,  I  think,  that 
they  do  good  in  these  affections ;  but  it  is  questionable  whether 
they  do  so  by  any  other  influence  than  a  slight  degree  of  that 
wbicb  renders  them  so  useful  in  acute  inflammations,  operating 
insensibly,  through  a  long  period  of  time. 

The  same  remark  is  applicable  to  their  use  in  scrofulous  offec- 
HoM,   It  is  in  the  earlier  stages  of.  these  complaints,  before  ex- 
hausting suppuration    has  occurred,   while  the  attendant    local 
inflammation  is  still  somewhat  active,  and  some  degree  of  febrile 
excitement  is  present,  constantly  or  at  times,  that  the  remedy  is 
indicated ;  and,  in  this  condition,  it  occasionally  seems  to  be  useful 
in  leseening  the  frequency  of  pulse  and  heat  of  skin,  and  perhaps 
in  moderating  the  inflammation.     Scrofulous  affections  of  the  ab- 
sorbent glands,  the  joints,  the  skin,  &;c.,  sometimes  offer  these  indi- 
cations ;  and  the  same  may  be  said  of  the  earlier  stage  of  phthisis, 
when  there  is  often  occasion  to  moderate  the  excessive  frequency 
of  pulse,  the  intercurrent  inflammation  of  the  lungs,  bronchia,  or 
pleura,  and  hemorrhagic  excitement ;  but  the  medicine  is  seldom 
appropriate  after  the  occurrence  of  hectic,  and  care  should  be  taken 
to  avoid  irritation  of  the  stomach  and  bowels.     Hence  it  is  neces- 
sary to  use  the  remedy  in  very  small  doses,  except  under  circum- 
stances of  temporary  excitement,  when  it  may  be  used  more  freely 
for  a  time.     A  good  method  of  administering  it,  when  intended  for 
permanent  effect,  is  to  dissolve  it  in  the  ordinary  drinking  water, 
in  such  proportion  as  to  be  quite  imperceptible  to  the  taste,  and  to 
allow  the  patient  to  use  it  thus  habitually  for  his  common  drink. 
For  this  purpose  one-quarter  or  one-half  of  a  grain  may  be  dis- 
solved in  a  quart  of  pure  cold  water ;  the  whole  of  which  may  be 
taken  in  twenty-four  hours,  if  required  by  the  thirst  of  the  patient ; 
though  care  should  be  taken  not  to  swallow  much  of  it  at  one  time. 
The  same  method  of  administration  may  be  used  in  other  forms  of 
scrofulous  disease,  and  in  the  chronic  cutaneous  eruptions, 

5.  Nenotis  Irritation,  In  nervous  diseases  there  are  now  and 
then  paroxysms  of  high  excitement,  in  which  tartar  emetic  proves 
very  useful,  by  the  sedative  and  relaxing  effects  which  attend  its 
nauseating  operation.  There  is,  perhaps,  no  more  efficient  method 
of  overcoming  the  jyaroxi/smal  excitement  of  mania ;  the  medicine 
being  given  in  doses  just  insufficient  to  vomit,  and  repeated  at  inter- 
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vals  of  half  an  hour  or  an  hour,  so  as  to  sustain  a  degree  of  nausei^ 
greater  or  less  according  to  the  demands  of  the  case.  Usually  one- 
quarter  or  one-half  of  a  grain  will  be  sufficient  for  the  effect  desired; 
but  sometimes  it  may  be  necessary  to  increase  the  dose.  ItBhooM 
be  omitted  when  the  immediate  occasion  ceases,  or  if  it  cause 
vomiting  or  purging.  In  the  same  mode  of  administration,  I  hare 
used  it  very  happily  in  controlling  the  violent  paroocysms  <^  hyt- 
ieria,  especially  when  in  the  form  of  frequently  recurring  conyul- 
sions.  It  has  also  been  recommended,  in  connexion  with  opium, 
in  the  violent  cerebral  excitement  not  unfrequently  occurring  in  deli- 
rium  tremens.  It  is,  indeed,  among  the  most  efficient  remedies  in 
those  cases  of  the  disease,  in  which  active  meningeal  or  oerebnl 
congestion,  or  even  inflammation  has  been  excited,  under  the  in- 
tense stimulus  of  a  debauch  in  drinking,  and  the  affection  lias 
afterwards  become  complicated  with  delirium  tremens  by  a  snfr 
pension  of  the  stimulant. 

Of  the  local  use  of  tartar  emetic  as  an  irritant,  we  shall. have 
occasion  to  treat,  when  on  the  subject  of  the  rubefacients. 

5.  Administration, 

Tartar  emetic  is  almost  always  best  given  in  solution ;  and  the 
best  solvent,  on  the  whole,  is  pure  water.    When  suspected  of  in- 
flaming the  mouth  and  throat  in  its  passage,  it  may  be  administered 
in  pill.    The  dose  varies  greatly,  according  to  the  effects  desired. 
As  an  alterative,  from  the  thirty-second  to  the  twelfth  of  a  grain 
may  be  given,  and  so  repeated  as  to  amount  to  one-quarter  or  one- 
half  of  a  grain  in  twenty-four  hours.    For  its  moderate  sedative  effect 
and  as  an  expectorant  and  diaphoretic^  without  the  complication  of 
nausea,  from  one-twelfth  to  one-quarter  of  a  grain  should  be  re- 
peated every  hour,  two,  or  three  hours.    With  a  view  to  theproduC' 
tion  of  nausea^  from  one-quarter  to  half  a  grain  may  be  administered 
at  intervals  of  half  an  hour  or  an  hour.    Two  or  three  grains  will 
usually  act  as  an  emetic,  and  sometimes  a  much  smaller  quantity, 
even  so  low  as  one-quarter  or  one-eighth  of  a  grain ;  but  in  this 
case,  upon  a  repetition  of  the  dose,  the  emetic  effect  will  often  cease 
after  a  time.    When  the  object  is  to  produce  a  profound  sedative 
impression,  I  have  already  stated  that  the  commencing  dose  may 
be  half  a  grain  or  a  grain,  to  be  repeated  every  two  hours,  and 
.gradually  increased,  if  required,  to  two  grains,  or  even  two  and  a 
half.    The  sedative  effects  sometimes  continue  several  days  after 
the  suspension  of  the  medicine. 

Particular  caution  and  watchfulness  are  necessary  in  the  use  of 
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artar  emetic  in  infantile  cases;  and  the  physician  should  never 
lirect  its  continuous  use  in  a  child,  without  warning  the  nurse  of 
its  possible  effects  on  the  stomach  and  bowels,  and  directing  its 
discontinuance  should  these  effects  come  on. 

The  only  officinal  preparations  of  tartar  emetic,  for  internal  use, 
are  the  following. 

ANTIMONIAIi  WINE.— ViNUM  AnTIMONII.  U.  S. — ViNUM  AN- 

TiMONu  Potassio-Tartbatis.  Zonc?.— Vinum  Antimonialb.  Ed,— 
Antimonii  Tartarizati  Liquor.  Dub. 

This  is  prepared  by  dissolving  tartar  emetic  in  sherry  wine,  in 
the  proportion  of  two  grains  to  each  fluidounce.  Madeira  or  good 
teneriffe  will  answer  equally  well.  The  inferior  wines,  and  all 
those  having  astringent  properties,  are  unsuitable  as  a  menstruum ; 
because  they  often  contain  principles  which  decompose  tartar 
emetic,  and  form  with  it  insoluble  precipitates.  In  the  case  of  the 
red  or  astringent  wines,  the  tannate  of  antimony  is  formed  and 
deposited.  The  advantage  of  wine,  as  a  solvent  of  tartar  emetic,  is 
that,  through  the  alcohol  it  contains,  the  antimonial  is  protected 
against  the  decomposition  which  it  always  undergoes  in  aqueous 
solution  when  kept ;  while,  if  the  stronger  alcoholic  liquids  were 
used,  the  preparation  would  be  rendered  too  stimulating,  if,  indeed, 
the  spirituous  liquors  would  dissolve  the  antimonial  without  di- 
lution. 

Antimonial  wine  should  never  be  substituted  for  the  aqueous 
solution,  when  this  can  be  conveniently  obtained,  and  especially 
when  the  pure  sedative  effect  is  desired.  But,  for  extemporaneous 
use,  in  families,  and  especially  upon  occasions  where  the  antimonial 
nwy  be  wanted  in  haste,  the  wine  answers  an  excellent  purpose. 
It  is  also  very  convenient  for  the  extemporaneous  administration  of 
small  doses;  as  the  smallest  quantity  required,  even  in  the  youngest 
infant,  may  be  obtained  by  dropping  it.  To  adults  it  is  seldom  ad- 
ministered, except  as  an  expectorant.  For  a  child  a  year  or  two 
old,  with  a  view  to  its  moderate  sedative  effects,  from  two  to  eight 
drops  may  be  given  for  a  dose,  repeated  every  hour,  two,  or  three 
hours;  beginning  with  a  small  amount,  and  increasing,  if  necessary, 
but,  on  the  occurrence  of  vomiting  or  purging,  or  of  symptoms  of 
prostration  without  these  phenomena,  immediately  diminishing  the 
dose,  or  omitting  the  medicine  altogether. 

Ckmpmnd  Syrup  of  Squill  (Syrupus  Scillje  Compositus,  U.  S) 
contains  a  grain  of  tartar  emetic  in  each  fluidounce;  but,  as  it  is 
Dsed  only  as  an  expectorant  or  emetic,  it  will  be  referred  to  more 
particularly  in  another  place. 
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II.  OXYSULPHURET  OF  ANTIMONY.  — AntimonII  Oxy- 
SULPHURETUM. 

Three  distinct  preparations  have  been  introduced  into  pharmacy, 
to  each  of  which  the  above  name  belongs.  All  of  them  consist  of 
sulphuret  of  antimony  combined  with  oxide  of  the  same  metal;  and 
they  diflfer  simply  in  the  proportion  of  their  constituents,  though 
the  precise  amount  of  this  difference  has  not  been  determined,  pro- 
bably because  it  is  variable.  They  are  the  precipitated  sulphuret 
of  antimony,  kermes  mineral,  and  golden  sulphur  of  antimony.  I 
shall  first  treat  of  them  severally,  in  their  chemical  and  physical 
relations,  and  afterwards  jointly,  in  reference  to  their  effects. 

I.  PRECIPITATED  SULPHURET  OF  ANTIMONY.— A  NTI- 
MONII  SULPHURETUM  PRJilCIPITATUM.  U.S.,  Duh,  —  AnTIMONII  OXY- 

suLPHURETUM.  Lond. — Antimonii  Sulphuretum  Aureum.  Ed, 

This  is  prepared  by  boiling  together  powdered  sulphuret  of  anti- 
mony and  solution  of  potassa  or  soda;  then  filtering,  and  precipi- 
tating with  sulphuric  acid,  while  the  solution  is  still  hot;  and  lastly 
washing  the  precipitate.  A  double  decomposition  takes  place  be- 
tween the  sulphuret  of  antimony  and  potassa  (oxide  of  potassium), 
by  which  the  oxide  of  antimony  and  sulphuret  of  potassium  are 
formed;  a  portion  of  the  sulphuret  of  antimony  and  of  the  alkali 
remaining  undecomposed.  The  oxide  of  antimony  formed,  and  a 
portion  of  the  residuary  sulphuret  of  antimony,  though  insoluble 
in  pure  water,  are  held  in  solution,  the  former  through  the  instru- 
mentality of  the  remaining  alkali,  and  the  latter  by  the  sulphuret 
of  potassium  produced.  The  sulphuric  acid,  by  neutralizing  the 
potassa  or  soda  used,  and  decomposing  the  sulphuret  of  potas- 
sium, does  away  with  the  solvent  property  of  the  liquid;  and  the 
oxide  and  sulphuret  of  antimony  consequently  fall,  being  combined 
together  as  an  oxysulphuret. 

Properties,  Precipitated  sulphuret  of  antimony  is  an  orange  or 
reddish-brown  powder,  without  smell,  tasteless  if  quite  pure,  but 
usually  somewhat  styptic,  and  insoluble  in  water.  When  heated, 
it  burns;  sulphurous  acid  escaping,  and  a  grayish  oxide  of  the 
metal  being  left.  Most  of  the  preparation  is  dissolved  by  muriatic 
acid,  with  the  escape  of  sulphuretted  hydrogen ;  and,  if  the  result- 
ing solution  be  poured  into  water,  a  white  precipitate  is  produced, 
which  is  the  powder  of  Algaroth,  and  chemically  an  oxychloride  of 
antimony.  According  to  Mr.  Phillips,  the  precipitated  sulphuret 
contains,  in  100  parts,  76.5  of  sulphuret  of  antimony,  12  of  oxide 
of  antimony,  and  11.5  of  water. 
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n.  KEBMES  lOKSBAL.— Kermes  MinerALE. 
If,  in  the  process  for  preparing  the  precipitated  sulphuret,  the 
liquor  obtained  by  boiling  together  sulphuret  of  antimony  and  the 
alkaline  solution,  be  allowed,  after  filtration,  to  stand  until  it  be- 
comes cool,  without  the  addition  of  sulphuric  acid,  a  powder  is 
dowly  deposited,  which,  when  washed  and  dried,  is  the  preparation 
in  question.    In  this  case,  the  precipitation  takes  place  simply  be- 
cause the  oxide  and  sulphuret  of  antimony  are  less  soluble  in  the 
liqaor  cold  than  hot;  but,  as  the  oxide  is  more  soluble  in  the  alka- 
line liquid  than  the  sulphuret,  the  latter  is  deposited  in  larger 
relative  proportion  than  in  the  last  preparation;  and  the  kermes 
thus  obtained,  though  an  oxysulphuret,  yet  contains  but  a  small 
proportion  of  the  oxide. 

The  French  Codex  directs  it  to  be  made  with  the  carbonate  of 

soda,  instead  of  one  of  the  caustic  alkalies ;  the  process  being  in 

other  respects  the  same;  but,  as  the  carbonate  is  not  capable  of 

I     holding  so  much  of  the  oxide  in  solution  when  cold  as  the  caustic 

}     alkali,  more  of  the  oxide  is  precipitated  on  cooling.    The  resulting 

kermes  is,  therefore,  richer  in  oxide  than  as  procured  by  the  former 

j     method;   and,  as  the  efficacy  of  the  preparation  depends  on  the 

oxide,  it  is  proportionably  more  efficient. 

Properties.  Kermes  mineral  is  distinguished  from  the  precipi- 
tated sulphuret  by  its  darker  colour,  which  is  ordinarily  some  shade 
of  dark-brown;  but  it  loses  its  colour  by  exposure  to  air  and  light, 
and  becomes  ultimately  yellowish-white.  Its  chemical  relations  are 
similar  to  those  of  the  precipitated  sulphuret. 

IIL  GOLDEN  SULFHUB  OP  ANTIMONY.— SuLPHUR  Anti- 
HOm  AUBKUM. 

If  to  the  solution  remaining  after  the  deposition  of  kermes,  in 
the  first  of  the  two  processes  above  given,  sulphuric  acid  is  added, 
the  whole  of  the  oxide  and  sulphuret  remaining  in  the  solution  is 
deposited,  constituting  the  golden  sulphur.  But  the  reactions  are 
Mpposed  to  be  somewhat  more  complex  than  as  just  stated.  By  a 
brief  exposure  to  the  air,  it  is  supposed  that  a  part  of  the  potassium 
of  the  sulphuret  of  potassium  in  the  solution  is  oxidized  by  the 
atmospheric  oxygen,  and  converted  into  potassa,  while  the  sulphur 
liberated  combines  with  the  undecomposed  part  of  the  sulphuret  of 
potassium  to  form  a  more  highly  sulphurated  compound,  the  excess 
of  salphur  in  which,  on  the  addition  of  sulphuric  acid,  is  deposited 
along  with  the  oxide  and  sulphuret,  so  as  to  form  a  sulphurated 
oxysulphuret  of  antimony.  If  the  solution  used  be  that  left  after 
the  precipitation  of  the  kermes  in  the  second  process  above  given, 
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in  which  the  alkaline  carbonate  is  used,  as  more  of  the  oxide  is  de- 
posited with  the  kernies,  less  remains  to  be  precipitated  bj  the  acid, 
and  consequently  less  must  be  contained  in  the  resulting  golden 
sulphur. 

Projjerties,  Golden  sulphur  of  antimony  is  distinguished  by  its 
fine  golden-yellow  colour.  Its  chemical  reactions  are  the  same  with 
those  stated  as  belonging  to  the  precipitated  sulphuret. 

Effects  of  the  Oxyaulphuret  of  Antimony  on  the  System,  There 
can  be  little  doubt  that  these  preparations  of  antimony  act  through 
the  oxide  they  contain;  the  sulphuret  being  probably  inert,  or 
nearly  so.  The  precipitated  sulphuret,  as  it  necessarily  consists, 
from  the  mode  of  its  preparation,  of  all  the  oxide  and  sulphuret  con* 
tained  in  the  two  others,  may  be  considered  as  representing  them. 
In  this  country  and  Great  Britain,  it  is  the  preparation  generallj 
used.  On  the  continent  of  Europe,  preference  is  almost  univer- 
sally given  to  the  kermes.  The  effects  on  the  system  are  the  same 
as  those  of  tartar  emetic,  but  less  uniform  from  a  particular  dose, 
partly  on  account  of  the  uncertain  proportion  of  oxide  in  the 
preparation,  and  partly  from  the  fact,  that  the  oxide  depends  in 
great  measure,  if  not  altogether,  for  its  efficiency,  upon  the  pre- 
sence of  an  acid  in  the  stomach,  which  may  separate  it  from  the 
sulphuret,  and  render  it  soluble.  But,  as  time  is  required  for  this 
change  to  take  place  in  the  stomach,  the  preparation  is  longer  in 
producing  its  effects,  and  produces  them  more  gradually;  so  that 
more  of  the  constitutional  action  of  the  antimouial,  in  proportion 
to  the  local  irritation,  might  be  expected  from  the  oxysulphuret 
than  from  the  soluble  salt.  The  uncertainty  of  its  operation,  how- 
ever, will  always  give  an  advantage  over  it  to  the  emetic  tartar, 
which  has,  besides,  the  recommendation  of  greater  promptitude  of 
action. 

Tlierapeutic  Application,  Either  of  these  forms  of  oxysulphuret 
may  be  used,  with  a  view  to  its  sedative  effect,  for  the  same  pur- 
poses as  tartar  emetic.  It  is  sometimes  preferably  used  as  an 
alterative  in  cutaneous  eruptions,  chronic  rheumatism,  chronic 
glandular  swellings,  scrofulous  affections,  secondary  syphilis,  and 
chronic  diseases  of  the  liver  with  deficient  secretion;  in  most  of 
which  complaints,  it  may  often  be  usefully  associated  with  calomel 
or  blue  pill,  or  other  alterative.  When  given  largely,  vegetable 
acids  and  acidulous  fruits  should  be  abstained  from,  lest  they  may 
give  it  undue  activity.  The  dose  as  an  alterative  is  from  one  to 
four  grains,  which  may  be  given  at  bedtime,  or  repeated  mo]:e  or 
less  frequently  through  the  day,  according  to  the  urgency  of  thci 
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case.  M.  Trousseau  recommends  the  kermes  strongly  for  procuring 
the  more  powerful  sedative  efteets  of  the  antimonial,  for  which 
purpose,  from  one  to  two  drachms  of  it  may  be  given  to  an  adult, 
in  divided  doses,  during  twenty-four  hours,  and,  to  an  infant  at  the 
breast,  four  grains  during  the  same  length  of  time.  In  the  dose  of 
from  five  to  twenty  grains,  the  medicine  has  been  occasionally  ad- 
ministered as  an  emeto-cathartic. 


III.   OXIDE   OF   ANTIMONY.— Antimonii    Oxidum.  Ed.^ 
Dub. 

There  are  three  definite  compounds  of  antimony  and  oxygen,  of 
which  one  only  is  ranked  as  an  oxide,  and  is  capable  of  acting  as  a 
base;  the  others  having  acid  properties.    It  is  at  present  generally 
considered  by  chemists  as  a  teroxide;  but  I  prefer  the  simple  name 
above  given  for  a  medicinal  title,  as  it  is  sufficiently  expressive, 
and  not  liable  to  be  mistaken.    The  compounds  with  acid  proper- 
ties are  denominated  respectively  antimonious  and  antimonic  acids. 
Several  preparations,  at  one  time  officinal,  contain  oxide  of  anti- 
mony as  their  prominent  ingredient,  of  which  the  powder  of  Algatolh 
or  oxy chloride  is  one,  and  the  antimonial  powder  or  compound  powder 
of  antimony^  of  the  British  Pharmacopoeias,  is  another.    A  purer 
oxide  may  be  obtained  by  washing  the  powder  of  Algaroth  (see 
page  57)  with  an  alkaline  solution,  by  which  the  portion  of  chlo- 
ride is  converted  into  oxide,  or  by  precipitating  tartar  emetic  by 
an  excess  of  solution  of  ammonia.     When  pure,  the  oxide  of  anti- 
mony is  a  white  powder,  becoming  yellowish  by  heat,  inodorous, 
tasteless,  and  insoluble  in  water.    Exposed  to  heat,  with  the  access 
of  air,  it  is  converted  into  antimonious  acid  by  the  absorption  of 
oxygen.    But  the  preparation  most  employed  is  either  the  secret 
empirical  compound  sold  in  England  under  the  name  of  James's 
Powder^  or  the  antimonial  powder  above  referred  to,  which  is  made 
in  imitation  of  it. 

ANTIMONIAL  POWDBK.  — PULVIS  ANTIM0NIALIS.^.,2?wi.— 
PULVIS  Antimonii  Compositus.  Lond. 

This  is  prepared  by  heating  together  sulphuret  of  antimony  and 
the  shavings  of  hartshorn,  or  of  bones,  until  the  sulphur  of  the  sul 
phuret,  and  the  organic  matters  of  the  horn  or  bone  have  been 
completely  dissipated,  and  there  is  left  a  mixture  of  phosphate  of 
lime  from  the  latter  source,  and  oxidized  antimony  resulting  from 
the  combination  of  atmospheric  oxygen  with  the  metaL  But  the 
VOL.  u. — 6 
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degree  of  oxidation  of  the  antimony  is  not  precise,  varying  with 
the  shorter  or  longer  continuance,  or  the  degree  of  heat. 

Gomjyosition.  If  properly  prepared,  the  powder  should  contain  a 
portion  of  the  oxide  (teroxide),  on  which  its  efficiency  chiefly  if 
not  exclusively  depends :  but  the  greater  portion  of  the  antimonial 
ingredient  is  in  the  form  of  the  antimonious  acid;  and  sometimes 
it  is  exclusively  so,  the  oxide  being  entirely  wanting.  The  phos- 
phate of  lime  is  quite  inert.  A  portion  analyzed  by  Dr.  Maclagan, 
of  Edinburgh,  yielded  about  4  per  cent,  of  oxide  of  antimony,  50 
of  antimonious  acid,  45  of  phosphate  of  lime,  and  less  than  1  of 
antimonite  and  of  superphosphate  of  lime,  which  are  the  only  solu- 
ble ingredients. 

Properties.  Antimonial  powder  is  white,  gritty,  inodorous,  taste- 
less, and  almost  wholly  insoluble  in  water,  except  when  it  contains 
a  minute  proportion  of  antimonite  and  superphosphate  of  lime. 

Effects  on  the  System.  These  are  precisely  the  same  as  those  of 
tartar  emetic,  but  somewhat  more  slowly  induced,  and  much  more 
uncertain.  As  the  virtues  of  the  preparation  probably  depend 
exclusively  on  the  oxide,  which  either  exists  in  it  in  uncertain 
proportion,  or  is  quite  wanting,  no  dependence  can  be  placed  upon 
any  particular  parcel  of  it,  unless  previously  tried,  or  analyzed 
before  trial,  and  found  to  contain  the  oxide.  The  inertness  of 
the  antimonious  acid  depends  on  its  insolubility,  not  only  in  water, 
but  in  the  liquids  of  the  stomach,  which,  when  acidulous,  are  capa- 
ble of  dissolving  the  oxide.  But,  as  the  activity  of  the  oxide 
depends  on  the  presence  of  an  acid  in  the  stomach,  this  ingredient 
is  also  more  or  less  uncertain.  Sometimes  a  few  grains  of  the 
powder  will  operate  actively,  and  even  violently ;  in  other  instances, 
no  effect  is  obtained  from  a  drachm ;  and  Dr.  Elliotson  found  120 
grains  almost  without  action.  In  this  extreme  uncertainty  of  the 
medicine,  the  preparation  should  be  abandoned,  and  the  purer  oxide 
of  antimony  substituted,  if  any  form  of  the  oxide  is  employed. 

Therapeutic  Application.  Jameses  poivder  was  formerly  much  em- 
ployed in  Great  Britain  in  the  treatment  of  fever;  and  the  antimo- 
nial powder^  which  was  coqtrived  by  Dr.  Pierson,  of  London,  as  a 
substitute,  came  into  use  upon  the  strength  of  the  reputation  of  the 
former  preparation.  It  has  been  used  chiefly  as  a  diaphoretic,  or 
emeto-cathartic,  in  the  treatment  of  fever  and  rheumatism ;  and  has 
sometimes  been  employed  as  an  alterative  in  diseases  of  the  skin. 
The  dose  is  from  three  to  eight  grains,  repeated  every  three  or  four 
hours,  until  it  proves  diaphoretic,  or  operates  on  the  stomach  or 
bowels.    It  may  be  given  in  pill,  bolus,  or  powder  mixed  with 
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syrup.  The  pure  oxide  should  not  be  given  in  a  larger  commenc- 
ing dose  than  a  grain,  which  may  be  repeated  every  hour  or  two, 
and  increased,  if  necessary,  till  its  effects  are  obtained. 


II.  REFRIGERANT  SALTS. 

^lost  of  the  alkaline  salts,  whether  neutral,  or  with  excess  of 
acid,  are  directly  sedative  to  the  circulation,  independently  of  any 
evacuation  they  may  produce.     As  a  general  rule,  their  sedative 
influence  is  not  powerful,  and  is  evinced  rather  by  a  reduction  of 
temperature,  than   by  any  very  striking  effect   upon   the   pulse. 
llonce  they  have  been  denominated  refrigerants.    Nevertheless,  they 
do  reduce  the  pulse  both  in  frequency  and  force ;  and  some  of  them 
considerably  so,  especially  nitrate  of  potassa.     The  probability  is 
that  they  act  through  absorption,  and,  in  part  at  least,  directly  upon 
the  blood;  impairing  its  quality,  and  consequently  the  functions 
which  depend  upon  it  for  their  due  performance.     The  precise 
character  of  the  change  in  the  blood  will  be  given,  so  far  as  it  is 
known,  when  the  several  salts  are  specially  considered.    At  present, 
it  is  suflicient  to  state  that  it  is  of  a  nature  to  render  that  fluid  less 
capable  of  stimulating  the  circulation,  and  of  supplying  plastic 
material  for  nutrition.    It  is  not  impossible,  however,  that  these 
medicines  exert  also  an  immediately  depressing  influence  on  the 
heart  and  blood-vessels,  through  their  relation  with  the  susceptibility 
of  those  organs.    But  all  of  the  refrigerant  salts  have  evacuant  pro- 
perties; some  being  specially  cathartic,  others  diaphoretic,  and  others 
again  diuretic;  and  it  is  more  in  reference  to  these  properties,  than 
to  their  direct  sedative  power,  that  they  are  remedially  employed; 
though,  in  the  choice  of  evacuant  medicines,  in  any  particular  case, 
these  are  always  preferred  toothers,  when  there  is  at  the  same  time 
an  indication  to  reduce  arterial  excitement  and  febrile  heat.     They 
will,  therefore,  be  treated  of  severally  in  connexion  with  the  classes 
to  which  they  belong  as  evacuants.     Only  one  of  them,  which  is 
employed  chiefly  as  an  arterial  sedative,  though  possessed  also  of 
the  property  of  stimulating  the  secretions,  will  be  considered  in 
this  place. 

NITRATE  OF  POTASSA. — PoTASS.*:  NiTRAS.  U.S.,Lond., 
Ed.,  Dub. — Nitre. — Saltpetre. 

Origin.    Nitre  is  at  present  obtained  almost  exclusively  from  the 
East  Indies,  where  it  is  extracted  from  the  soil  occasionally  over- 
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flowed  by  the  Ganges,  and  enriched  by  the  animal  and  vegetable 
matters  washed  down  by  that  stream  from  the  vast  region  which  it 
drains.  This  earth  is  impregnated  with  the  nitrates  of  potassa  and 
lime,  and,  on  being  lixiviated  in  connexion  with  wood  ashes,  yields 
a  solution  chiefly  of  the  former  salt;  the  lime  of  the  nitrate  of  lime 
being  replaced,  in  the  process,  by  the  potassa  of  the  ashes.  The 
nitre  is  then  obtained  from  the  solution  by  evaporation  and  crystal- 
lization. As  imported,  however,  it  is  very  impure,  containing,  with 
other  foreign  substances,  a  considerable  proportion  of  common  salt^ 
from  which  it  must  be  freed  by  a  carefully  conducted  process  of 
solution  and  crystallization  before  it  is  fit  for  use. 

The  salt  may  also  be  artificially  prepared  by  exposing  to  the  air, 
for  a  long  time,  a  mixture  of  animal  and  vegetable  matters,  with 
more  or  less  lime  in  the  shape  of  refuse  mortar,  &c.,  and  treating  the 
mass,  which  now  contains  nitrates  of  potassa  and  lime,  by  a  process 
analogous  to  that  employed  with  the  earth  of  the  Ganges.  (See 
U.S.  Dispensatory.) 

Properties.  Nitre  crystallizes  in  long,  white,  semitransparent, 
striated,  six-sided  prisms,  with  dihedral  summits.  It  is  inodorous, 
of  a  sharp,  saline,  somewhat  cooling  taste,  very  soluble  in  water  hot 
or  cold,  but  more  so  in  the  former,  and  insoluble  in  pure  alcohol. 
It  contains  no  water  of  crystallization,  and  is  permanent  in  the  air. 
Thrown  into  the  fire,  it  decrepitates,  in  consequence  of  the  rapid 
evaporation  of  water  contained  mechanically  between  the  laminss 
of  its  crystals.  At  a  high  temperature  it  melts;  and  at  a  still 
higher,  gives  out  oxygen,  and  is  resolved  into  hyponitrite  of  potassa, 
which,  if  the  heat  be  further  increased,  is  in  its  turn  decomposed, 
with  the  escape  of  a  mixture  of  oxygen,  nitric  oxide,  &c.  Nitre 
may  be  known  to  contain  potassa  by  afibrding  a  yellow  precipitate 
with  chloride  of  platinum,  and  nitric  acid,  by  causing  live  coals  to 
burn  more  briskly  when  thrown  upon  them,  and  by  yielding  whitish 
or  reddish  fumes  when  decomposed  by  sulphuric  acid. 

1.  Effects  on  the  System. 

In  small  doses,  repeated  at  short  intervals,  as  ten  grains,  for 
example,  every  two  hours,  nitre  diminishes  the  frequency  and 
force  of  the  pulse,  and  the  temperature  of  the  body,  and  at  the 
same  time  very  often  acts  as  a  diuretic  or  diaphoretic,  evincing 
generally  a  preferable  direction  to  the  kidneys,  but  sometimes 
acting  on  the  skin,  especially  when  administered  with  warm 
drinks,  or  in  conjunction  with  other  diaphoretic  medicines.    When 
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taken  in  powder,  it  sometimes  occasions  a  feeling  of  coolness  in 
the  Stomach,  and  a  general  chilliness,  probably  through  the  ab- 
sorption of  free  heat  daring  its  solution.  In  larger  doses  it  pro- 
duces these  eflects  more  decidedly.  Mr.  Alexander  found  a  drachm 
of  it,  on  several  occasions,  to  reduce  the  frequency  of  the  pulse, 
within  a  few  minutes,  from  70  to  60.  {Essays,  p.  105.)  In  quanti- 
ties increasing  gradually  from  one  to  five  drachms  daily,  in  divided 
doses,  continued  for  somewhat  more  than  a  week,  it  was  observed 
by  F.  Loffler,  several  times,  towards  the  close  of  the  period,  to 
diminish  the  pulse  to  20  beats  in  the  minute.  Along  with  this  re- 
duction of  the  circulation,  there  were  feelings  of  general  weakness, 
mental  depression,  and  drowsiness.  {Am.  Joum,  of  Med.  Sci.,  xviii. 
204.)  From  quantities  varying  from  two  scruples  to  one  or  two 
drachms,  given  three  times  a  day,  dissolved  in  a  large  proportion 
of  barley  water,  and  continued  for  a  week  or  longer.  Dr.  John  Car- 
gill  generally  observed  no  inconvenience;  but  occasionally,  in 
persons  of  nervous  temperament,  noticed  as  the  result  of  its  influ- 
ence, general  tremblings,  difl&culty  of  speech,  giddiness,  abnormal 
sounds  in  the  ears,  partial  forgetfulness,  and  an  extraordinary 
debility  of  the  limbs,  especially  the  lower,  which  sometimes  seemed 
to  the  patient  as  though  paralyzed.  {Lond.  Med.  Gaz.^  Oct.  1851,  p. 
640.)  In  still  larger  doses  than  those  mentioned,  if  given  dissolved 
in  a  very  large  quantity  of  water,  nitre  seems  to  act  mainly  as  a 
purgative.  M.  Devilliers  states,  as  the  result  of  his  own  expe- 
rience, that  from  half  an  ounce  to  an  ounce  of  it  may  be  given  as  a 
purgative,  not  only  without  inconvenience,  but  often  with  advan- 
tage {Did.  des  Set.  Med.^  xxxvi.  138);  and  the  same  fact  is  asserted 
by  many  other  writers,  among  whom  are  Merat  and  De  Lens,  who 
declare  that  their  own  experience  is  confirmatory  of  that  of  M.  De- 
villiers. {Diet,  de  Mat.  Med,  v.  479.)  When  long  continued,  even 
in  moderate  doses,  nitre  is  said  to  produce  chronic  irritation  of  the 
stomach,  impair  digestion,  and  debilitate  the  system  generally;  and 
by  some  it  is  thought  to  deprave  the  blood,  and  favour  the  genera- 
tion of  a  typhoid  condition. 

Poisonous  Effects.  Numerous  instances  of  death  from  large 
quantities  of  nitre,  taken  by  mistake  for  some  other  saline  sub- 
stance, are  on  record;  and  until  recently  it  has  generally  been 
considered  as  essentially  poisonous  in  excessive  doses.  But  expe- 
rience has,  within  a  few  years,  abundantly  shown,  that  its  noxious 
eflects  are  ascribable  to  the  manner  in  which  it  is  taken,  rather  than 
to  any  necessarily  poisonous  quality.    It  is  when  swallowed  in 
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powder,  or  concentrated  solution,  that  it  acts  thus  injurioasly. 
From  the  doses  of  two  scruples  up  to  two  drachms,  above  men- 
tioned, as  having  been  given  by  Dr.  Cargill  with  entire  safety, 
when  dissolved  in  not  less  than  half  a  pint  of  barley  water  for  each 
dose,  the  same  writer  observed,  if  they  were  exhibited  in  concen- 
trated solution,  very  unpleasant  effects,  such  as  intense  griping 
pain,  great  thirst,  anxiety,  pallor  of  the  face,  cold  perspiration,  and 
a  reduced  pulse.    The  symptoms,  however,  disappeared  under  free 
dilution.  {Lond,  Med.  Oaz,,  ut  supra,)    One  ounce  has  often  acted 
as  a  violent  poison,  and  in  several  instances  has  caused  death. 
Any  quantity  above  three  or  four  drachms  may  be  considered 
poisonous,  if  taken  in  powder,  or  dissolved  in  only  a  small  quantity 
of  water.    The  symptoms  usually  produced,  though  not  all  ordi- 
narily in  the  same  case,  are  heat  and  severe  pain  in  the  stomach, 
vomiting  and  purging,  bloody  discharges,  griping  pains  in  the 
bowels,  feeble  pulse,  cold  extremities,   great  muscular  debility, 
faintness,  insensibility,  and  sometimes  convulsive  movements  b^' 
fore  death.    Vomiting  does  not  always  occur,  and,  when  it  tappeDS 
early  is  rather  favourable  than  otherwise ;  as  it  may  evacuate  tb^ 
poison.    Dr.  Christison  knew  a  case,  in  which  an  ounce  was  taket^ 
without  any  other  unpleasant  symptom  than  vomiting,  which  too!^ 
place  in  fifteen  minutes.    Sometimes   death  happens  with  little 
other  obvious  effect  than  great  prostration.    A  case  is  recorded  hf 
Dr.  John  W.  Snowden,  of  N.  Jersey,  in  which  a  man,  having  taken 
three  ounces  and  a  half  of  nitre  at  one  dose,  at  the  end  of  five  hours 
suddenly  fell  from  his  chair  and  died,  with  no  other  preceding  phe- 
nomena than  a* slight  sense  of  heat  in  the  epigastrium,  thirst,  and 
three  operations  on  his  bowels.  (iV.  Jersey  Med.  Reporter^  viii.  117.) 
In  the  fatal  cases,  death  has  generally  occurred  within  a  period 
varying  from  two  to  five  hours.    Signs  of  inflammation  of  the 
mucous  membrane  of  the  stomach,  sometimes  attended  with  gan- 
grene, have  generally  been  noticed  upon  post-mortem  examination. 
In  a  case  which  came  under  the  notice  of  Dr.  Geoghegan,  of  Dublin, 
in  which  death  resulted  in  two  hours  from  an  ounce  or  an  oun(» 
and  a  half  of  the  salt,  the  membrane  was  found  much  inflamed, 
but  none  of  the  salt  could  be  detected  in  the  stomach.  {Taylor  on 
Poisons.)    The  rapidity  with  which  the  fatal  effect  is  produced  is 
much  greater  than  is  generally  the  case  from  the  most  violent  cor- 
rosive poisons,  as  arsenic,  corrosive  sublimate,  or  even  sulphuric 
acid.     Inflammation  of  the  stomach,  therefore,  is  probably  not  the 
main  cause  of  death.    Besides,  in  the  case  of  Dr.  Snowden,  above 
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mentioned,  there  were  no  symptoms  of  gastric  inflammation.  In 
that  of  Dr.  Geoghegan,  in  which  death  occurred  in  two  hours,  and 
none  of  the  salt  was  found  in  the  stomach,  the  poison  must  have 
been  rapidly  absorbed.  Hence  it  may  be  inferred,  that  death 
occars  in  consequence  of  the  entrance  of  the  poison  into  the  circu- 
lation. Of  its  mode  of  operating  when  there,  I  shall  treat  imme- 
diately. 

In  the  treatment  of  poisoning  from  nitre,  if  the  patient  has  not 
Tomited,  ipecacuanha  should  be  given  till  this  effect  is  produced ; 
warm  diluent  and  demulcent  drinks  should  be  given,  in  any  event, 
in  order  to  dilute  the  salt,  and  to  wash  out  the  stomach ;  an  opiate 
enema  should  be  administered,  or  laudanum  by  the  mouth;  a  sina- 
pism applied  over  the  epigastrium,  and  the  patient's  strength  sup- 
ported, if  necessary,  by  wine  or  brandy  diluted.  There  is  no 
known  antidote  to  nitre.  ' 

2.  Mode  of  Operating. 

Nitre  in  powder,  or  concentrated  solution,  is  somewhat  irritant 
to  the  stomach,  and  in  large  quantities  often  powerfully  so ;  but 
there  can,  I  think,  be  little  doubt  that  its  effects,  whether  remedial 
or  toxicological,  are  produced  mainly  through  its  absorption. 
That  it  is  absorbed,  is  shown  not  only  by  its  disappearance  from 
the  stomach,  but  by  its  appearance  in  the  urine,  in  which  it  has. 
been  repeatedly  detected.  It  has  also  been  found  in  the  blood 
of  a  person  to  whom  it  was  given  in  large  doses.  {Joum.  de 
Pharm^  x.  413.)  Its  diuretic  and  diaphoretic  action  is  explained 
by  its  stimulant  influence  upon  the  secretory  function  of  these 
organs,  as  it  is  carrieil  through  them  with  the  blood.  Its  pur- 
gative effect  in  large  doses,  with  very  free  dilution,  probably 
depends  on  a  direct  irritant  action  upon  the  intestinal  mucous 
membrane.  But  the  question  as  to  the  cause  of  its  sedative  in- 
fluence over  the  circulation  is  not  so  easily  settled.  Does  this 
depend  upon  an  action  directly  on  the  heart,  or  first  on  the 
organic  nervous  centres  and  through  them  on  the  heart,  or  upon 
the  blood,  and  through  that  both  on  the  nervous  system  and  the 
heart?  In  order  to  answer  this  question,  we  must  ascertain  how 
&r  nitre  is  known  to  affect  the  condition  of  the  blood.  It  is 
asserted  that,  when  added  to  freshly  drawn  blood  out  of  the  body, 
it  impedes  coagulation,  and  diminishes  the  adhesiveness  of  the  red 
corpuscles,  which  it  is  said  also  to  redden.  Upon  these  points  the 
statements  made  are  so  positive,'  that  they  cannot  well  be  doubted. 
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It  is  a  very  probable  inference,  that  the  same  effects  would,  to  a  cer« 
tain  extent,  result  from  the  absorption  of  nitre  into  the  circulation. 
The  salt  is  indeed  supposed,  even  in  medicinal  doses,  to  diminisl 
the  plasticity  of  the  blood;  and  has  been  thought,  if  long  continued, 
to  bring  on  a  depraved  condition  of  that  fluid,'  disposing  to  i 
typhoid  state  of  the  system.  In  cases  of  death  from  poisonous 
doses,  it  has  been  repeatedly  noticed  that  the  blood  was  liquid  and 
uncoagulable.  Statements  generally  agree  on  this  point,  thougli 
they  differ  as  to  the  colour  of  the  blood,  which  has  sometimes  been 
found  black,  in  others  redder  than  in  health.  Thus,  M.  Nonat,  in 
a  case  of  death  from  about  an  ounce,  found  the  blood  liquid  and 
black  (Briquet,  Trait.  Therap,  du  Quinquin^  &c.);  while  in  another, 
referred  to  by  Dr.  Stevens,  it  was  quite  florid  {Observ.  on  the  Bloody 
p.  298) ;  and,  in  the  instance  above  mentioned  as  having  been  seen 
by  Dr.  Snowden,  the  lips  were  bright  red.  From  the  experiments 
of  M.  Briquet,  it  appears  that  nitre  injected  into  the  veins  of  a  dog, 
reduces  immediately  the  force  of  the  heart,  as  measured,  by  the 
hjemodynameter.  {Traite,  ttc,  ut  supra,  p.  111.)  From  six  grains 
to  half  a  drachm  are  said,  when  used  in  this  way  in  dogs,  to  cause 
sudden  death,  as  if  by  paralysis  of  the  heart,  preceded  sometimes 
by  convulsions.  (Merat  et  de  Lens,  Did.,  &c.,  v.  481.)  From  all  these 
facts  it  appears  probable,  that  nitre  operates  immediately  by  depre- 
ciating the  character  of  the  blood,  and  secondarily  diminishing  the 
powers  and  actions  of  the  heart;  though  it  is  not  impossible  that 
it  may  exert  a  direct  sedative  influence  on  that  organ.  There  is  no 
l)roof  that  it  has  any  direct  action  on  the  nervous  centres.  When 
given  in  small  doses,  it  is  absorbed,  and  moderately  depresses  thi 
circulation,  while  it  stimulates  the  skin  or  kidneys  to  throw  it  oflE 
Larger  doses  irritate  the  mucous  membrane,  and,  while  partly  ab- 
sorbed, often  operate  on  the  bowels,  and  are  in  some  measure  dis- 
charged from  the  system.  Still  more  largely  given,  if  accompanied 
with  a  very  large  quantity  of  liquid,  it  is  in  like  manner  partly  ab- 
sorbed, and  partly  in  general  carried  off  by  the  bowels;  but  from  its 
dilution  it  is  but  slightly  irritant,  and  from  the  great  bulk  of  liquid 
can  be  but  slowly  taken  into  the  circulation,  and  not  faster  than  it 
may  be  eliminated  by  the  kidneys  and  skin;  so  that  there  is  at  no 
one  time  sufficient  in  the  blood  to  produce  serious  effects.  But  in 
large  quantities,  as  from  half  an  ounce  to  an  ounce  and  upwards, 
if  swallowed  in  concentrated  solution,  it  both  irritates  the  stomach 
into  inflammation,  and,  in  its  passage  through  the  canal,  is,  from 
its  small  bulk,  absorbed  almost  wholly,  and  thus  entering  the 
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blood  in  larger  quantities  and  greater  concQntration,  exerts  its  full 
powers  upon  that  liqaid  and  upon  the  heart,  poisoning  the  former, 
so  as  tx)  give  it  the  character  of  the  blood  in  the  most  fatal  malig- 
nant ferers. 

8.  Indications  and  Chntraindications. 

Nitre  would  seem,  from  its  known  properties,  to  be  called  for  in 
sthenic  states  of  the  system,  with  increased  circulatory  excitement 
and  febrile  heat,  and  especially  when  there  is  an  excess  of  fibrin 
in  the  blood,  or  a  disposition  in  inflammatory  diseases  to  plastic 
exudation,  or  the  formation  of  false  membrane.  It  is  contraindi- 
cated  by  general  debility,  an  aplastic  condition  of  the  blood,  as  in 
low  or  typhoid  states  of  system,  and  by  inflammation  of  the  stomach 
and  bowels. 

4.  Therapeutic  Application. 

The  diseases  in  which  nitre  is  employed  as  a  sedative  are  the 
l»hlegmasi3e,  acute  hemorrhages,  and  inflammatory  fevers.  It  has 
also  been  used  in  scurvy. 

1.  Injlammations,  It  may  be  used  in  any  of  the  acute  inflamma- 
tions with  a  sthenic  state  of  the  system,  except  those  of  the  stomach 
and  bowels,  and  perhaps  those  of  the  kidneys  and  bladder,  in  which 
it  may  be  supposed  to  act  injuriously  by  its  locjil  stimulant  pro- 
perties, as  it  passes  out  with  the  urine.  But  the  particular  phleg- 
masiae  in  which  it  has  been  most  highly  recommended,  and  to 
which  it'  would  appear  to  be  specially  applicable  from  its  peculiar 
influence  on  the  blood,  are  pneumonia  and  acute  rheumatism.  In 
tWe  it  has  generally  been  given  combined  with  tartar  emetic,  or 
^ith  this  and  calomel,  in  the  form  of  the  nitrous  poicders. 

But  it  is  necessary  to  treat  more  particularly  of  a  mode  of  using 
It  in  aaite  rheumatism,  which,  though  employed  by  Dr.  Brocklesby, 
^^  England,  in  the  middle  of  the  last  century,  was  not  generally 
^'lopted,  and  seemed  to  have  been  forgotten,  until  revived  in  1833, 
in  France,  by  MM.  Gendrin  and  Martin  Solon,  whose  example  has 
^"^n  followed  by  other  practitioners  with  considerable  success. 
^Iiis  method  consists  in  administering  the  medicine  in  large  doses, 
dissolved  in  a  very  large  proportion  of  water,  or  some  demulcent 
^^  slightly  nutritive  fluid,  as  barley  water,  sweetened  water,  thin 
P'Tiel,  lemonade,  &c.  Half  an  ounce  is  given,  in  divided  doses, 
during  the  first  period  of  twenty-four  hours,  and  gradually  in- 
fi^ased  to  six,  eight,  or  even  twelve  drachms,  in  the  same  period 
of  time.    The  mean  quantity  administered  daily  is  about  an  ounce. 
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The  proportion  of  liqyid  employed  is  three  quarts  to  an  ounce 
of  the  salt;  so  that  four  fluidounees  of  the  solution,  containing 
twenty  grains,  may  be  given  at  such  intervals  as  to  amount  to  the 
required  quantity  in  the  day.  The  proportion  of  liquid  may  he 
somewhat  diminished  when  found  to  oppress  the  stomach;  but  the 
operation  should  be  carefully  watched,  and  the  remedy  suspended 
upon  the  occurrence  of  any  disagreeable  eflFects.  It  must  be  borne 
in  mind,  that  the  large  dilution  i^  necessary  to  avoid  poisonous 
results.  In  general  copious  diaphoresis  is  produced,  when  the 
patient  i$  confined  to  bed  and  well  covered.  Sometimes,  however, 
the  remedy  operates  as  a  cathartic,  and  sometimes  as  a  diuretic. 
The  mean  length  of  time  required  for  the  cure  of  the  disease  is 
stated  at  eight  days.  The  remedy  is  said  to  be  very  generally 
successful;  but  it  sometimes  fails. 

To  chronic  rheumatism  it  was  supposed  not  to  be  adapted;  but 
the  experience  of  Dr.  John  Cargill  would  lead  to  a  diflFerent  con- 
clusion. Of  one  hundred  cases  treated  with  nitrate  of  potassa, 
sixty-one  were  cured,  and  the  average  length  of  treatment  was 
about  two  weeks.  Of  the  remaining  cases,  twenty  experienced 
great  relief,  five  were  but  slightly  benefited,  three  were  in  no  de- 
gree benefited,  three  became  worse,  and  of  the  result  in  eight 
nothing  positive  could  be  stated.  At  the  beginning  of  the  treat- 
ment, forty  grains  were  given  dissolved  in  barley  water  three  times 
a  day;  and  this  quantity  was  sometimes  continued  throughout  the 
case;  but  generally  the  dose  was  increased  to  sixty,  ninety,  or 
one  hundred  and  twenty  grains,  given  at  the  same  intervals,  or 
every  four  hours.  Not  less  than  eight  fluidounces  of  liquid  were 
given  with  each  dose.  If  accidentally  administered  with  but  little 
water,  the  medicine  occasioned  intense  griping  pain,  with  anxiety, 
depressed  circulation,  &c.  In  some  rare  instances,  in  persons  of 
nervous  temperament,  general  tremors,  great  muscular  weakness, 
giddiness,  &c.  were  produced ;  but  the  symptoms  subsided  in  a  few 
hours  with  diuresis  or  perspiration.  I  have  been  thus  particular 
in  this  account,  as,  if  the  experience  of  others  should  be  found  to 
coincide  with  that  of  Dr.  Cargill,  the  remedy  will  certainly  rank 
among  the  most  eflfectual  in  chronic  rheumatism ;  and,  in  order  that 
it  may  be  fairly  tried,  the  circumstances  under  which  it  proved 
successful  should  be  stated.  The  duration  of  the  cases  before 
treatment  had  often  been  long,  varying  generally  from  two  months 
to  five  or  six  years.  {Land.  Med.  Gaz,,  Oct.  1851,  p.  640.) 

From  its  supposed  aplastic  properties,  nitre,  used  in  the  same 
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method,  might  be  tried  in  pseudomembranous  crmip;  the  dose  being 
of  course  accommodated  to  the  age  of  the  patient. 

2.  Active  Hemorrliages.  It  is  only  for  its  sedative  action  on  the 
heart  that  nitre  is  indicated  in  the  active  hemorrhages;  and  its 
use  has  been  chiefly  confined  to  haemoptysis.  So  far  as  it  has 
aplastic  properties,  it  is  contraindicated  in  these  cases;  and,  in  all 
hemorrhages  attended  with  a  deficiency  of  healthy  fibrin,  it  could 
probably  do  only  mischief;  the  prompt  and  efficient  coagulability 
of  the  blood  being  the  condition  most  favourable  to  the  arresting 
of  the  discharge. 

S.  Feiers,  It  is  only  in  the  sthenic  cases  of  fever,  with  an  ener- 
getic condition  of  the  circulation,  and  an  unimpaired  condition  of 
the  blood,  that  nitre  should  be  employed.  It  has  been  considerably 
used  in  the  inflammatory  forms  of  our  bilious  remittent  fever, 
during  the  exacerbations,  in  the  fotm  of  nitrous  powders. 

4.  Scurvy.  In  some  cases  of  scurvy,  nitre  has  been  found  of 
advantaj:^ ;  and,  if  the  views  of  Dr^  Garrod  be  correct,  that  a  defi- 
ciency of  the  salts  of  potassa  in  the  blood  is  a  prominent  charac- 
teristic of  the  affection,  its  beneficial  operation  may  be  explained. 
It  was  formerly  supposed  that  the  blood  in  scurvy  was  peculiarly 
defective  in  plasticity;  but  this  -has  been  found  not  to  be  true  in 
nwst cases  recently  investigated;  so  that  any  objection  to  the  use 
of  nitre  in  that  complaint,  founded  on  its  aplastic  properties,  must 
be  considered  as  at  least  not  generally  applicable. 

Of  the  use  of  nitre  as  a  diaphoretic  and  expectorant,  more  will 
be  said  when  we  reach  the  classes  characterized  by  these  properties 
respectively. 

5.  Administration, 

The  ordinary  dose  of  nitre  is  from  five  to  fifteen  grains,  repeated 
every  hour,  two,  or  three  hours;  from  one  to  three  drachms  being 
administered  in  the  course  of  the  day.     It  may  be  given  in  powder 
or  solution.     The  former  method  has  been  recommended,  on  ac- 
count of  the  coldness  produced  during  the  solution  of  the  salt  in 
the  stomach;  but  this  advantage  is  more  than  counterbalanced  by 
its  liability  to  produce  irritation,  when  taken  in  this  method;  and  if 
cold  is  wanted,  it  may  be  more  readily  obtained  by  means  of  ice. 
It  should,  therefore,  I  think,  in  general,  be  preferably  given  in 
solution.    Both  in  this  form,  and  in  that  of  powder,  it  is  often  asso- 
ciat/ni  with  tartar  emetic. 
The  NITROUS  POWDERS,  which  have  been  much  used  in  inflamma- 


III.   VEGETABLE  ACIDS. 

Most  of  the  vegetable  acids  of  a  sour  taste  have  a  certain  resem- 
blance in  effect,  which  serves  to  group  them  together  as  a  subordi- 
nate division  of  the  class  of  arterial  sedatives  or  refrigerants,  to 
which  they  undoubtedly  belong. 
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tory  and  febrile  diseases,  offering  an  indication  for  the  mercarial 
impression,  as  in  bilious  fever  and  hepatitis,  are  prepared  by  mixing 
thoroughly  one  drachm  of  nitre,  one  grain  of  tartar  emetic,  and 
from  four  to  sixteen  grains  of  calomel,  and  dividing  into  eigbt 
powders,  of  which  one  may  be  given  every  two  hours,  or  kn 
frequently.  The  proportion  of  calomel  is  necessarily  variable,  to 
accommodate  the  variable  circumstances  requiring  it. 

The  mode  of  exhibiting  nitre  in  large  doses  has  already  been 
sufficiently  treated  of.  When  given  in  quantities  exceeding  fifteen 
or  twenty  grains,  it  should  be  dissolved  in  not  less  than  eight  fluid-  ] 
ounces  of  liquid  to  a  drachm  of  the  salt ;  and  still  larger  proper-  j 
tions  of  the  menstruum  may  often  be  used  with  advantage. 

Local  Use.    Nitre  is  sometimes  locally  used  in  sore-iJiroat,  either 
dissolved  in  water  as  a  gargle,  or  mixed  with  sugar  and  allowed 
gradually  to  dissolve  in  the  mouth.    Employed  in  the  latter  method,      j 
it  has  the  advantage  of  producing  coolness  by  its  solution  in  the 
saliva. 

Another  local  application  of  nitre  is  in  fumigation.  For  this 
purpose,  blotting-paper  is  employed,  impregnated  with  nitre  by 
being  dipped  once  or  oftener  into  a  saturated  solution  of  the  salt, 
and  dried  after  each  immersion.  The  paper  may  be  set  on  fire  on 
a  plate,  or  rolled  up  in  a  cylindrical  form  and  placed  in  a  candle 
stick ;  and  the  patient  may  inhale  the  fumes  as  they  rise,  or  simply 
breathe  the  air  of  the  apartment.  It  may  also  be  smoked  by  means 
of  a  tobacco-pipe.  This  fumigation  sometimes  affords  great  relief 
in  the  paroxysms  of  asthma.  I  know  a  patient  who  finds  more 
relief  from  this  than  from  any  other  remedy. 

Nitre  is  also  sometimes  employed  remedially  for  producing  coldi 
for  external  use,  when  ice  or  cold  water  cannot  be  obtained.  Fiv® 
ounces  of  nitre,  with  the  same  quantity  of  muriate  of  ammonia^ 
dissolved  in  a  pint  of  water,  may  be 'introduced  into  a  bladder,  and 
applied  to  the  head,  in  the  headache  or  delirium  of  fever  and  menin- 
gitis, or  elsewhere  when  required. 
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Effects  on  the  System.     These  acids  are  locally  excitant,  but,  ia 
their  general  influence  on  the  system,  are  sedative  to  the  circulation. 
In  small  quantities,  and  largely  diluted  with  water,  they  are  gene- 
nlly  grateful  to  the  palate,  and  acceptable  to  the  stomach,  which 
Itey  moderately  excite,  as  shown  by  their  sharpening  effect  on  the 
ippetite.    After  a  time,  they  render  the  pulse  somewhat  slower  and 
lofler,  and  diminish  the  general  temperature;  and,  if  the  system  is 
lomewhat  excited,  have  an  agreeable  and  refreshing  effect  upon  it. 
They  often  also  moderately  promote  the  secretions,  especially  that 
of  the  kidneys;  but  this  influence  on  the  secretory  functions  is  not 
generally  very  obvious,  unless  there  has  previously  been  a  diminu- 
tion of  the  functions  from  an  over-excitement  of  the  organ,  as  when 
the  skia  is  dry  and  heated,  or  the  liver  inactive  from  congestion. 
Under  such  circumstances  they  appear  to  act  by  a  sedative  influ- 
ence OQ  the  capillaries,  the  irritation  of  which  is  reduced  to  a  point 
at  which  secretion  can  take  place.    Hence  the  moisture  of  surface, 
and  the  gentle  flow  of  bile,  which  occasionally  follow  their  ad- 
ministration in  the  conditions  just  referred  to.     In  the  same  way 
they  seem  occasionally  to  relax  the  bowels,  and  to  promote  pulmo- 
nary exhalation. 

When  taken  too  largely,  and  too  long,  they  are  apt  to  produce 
irritation  of  the  gaatro-intestinal  mucous  membrane,  to  lessen  the 
appetite  and  disturb  digestion,  and,  partly  through  this  effect,  and 
partly,  in  all  probability,  through  a  direct  depression  of  the  circu- 
latory function,  to  impair /the  organic  processes  generally,  and  thus 
occasion  paleness,  general  weakness,  and  emaciation. 

In  large  doses,  in  a  concentrated  state,  they  are  capable  of  acting 
w  poisons ;  and  one  of  them  at  least,  the  oxalic  acid,  is  extremely 
noxious.  They  appear  to  operate  poisonously  in  two  ways;  first, 
hy  inflaming,  if  not  corroding,  the  mucous  membrane  of  the  sto- 
niach  and  bowels;  and  secondly,  by  a  powerfully  depressing  influence 
on  the  heart,  exerted  either  directly,  or  through  the  altered  blood. 

Mode  of  Operating.  The  local  irritant  effect  of  the  acids  results 
from  their  contact  with  the  surface  aftected;  their  sedative  operation 
^pon  the  circulation  takes  place  through  absorption.  Whether  they 
enter  the  blood  as  acids  is  not  certainly  known,  as  they  have  not 
^n  detected  in  that  fluid  in  the  free  state ;  but  the  probability  is 
'hat  they  generally  do  so,  and  always,  when  they  do  not  meet  a  free 
or  carbonated  alkali  in  the  stomach  or  bowels,  in  sufficient  quantity 
to  saturate  them.  After  entrance,  however,  they  certainly  do  not 
remain  free,  but  probably  instantly  combine  with  the  alkaline  matter 
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of  the  blood,  and  operate  through  the  compounds  thus  formed.  The 
similarity,  we  might  almost  say  the  identity,  of  their  sedative  action 
with  that  of  the  refrigerant  salts,  may  thus  be  readily  understood. 
It  is  the  saline  combination  formed  in  the  blood,  and  not  the  acid, 
that  acts.  Hence,  too,  it  happens  that  they  cannot  be  detected  in 
the  free  state  in  the  secretions.  It  is  true  that  they  are  capable  of 
rendering  the  urine  acid,  as  shown  by  the  experiments  of  Dr.  E 
Bence  Jones  with  lemon-juice  {LoniL  Med.  Times  and  Oaz,,  OcLj 
1854;,  p.  408);  but  this  acidity  has  not  been  shown  to  depend  on 
the  presence  of  the  acid  used,  and  is  probably  merely  an  increase 
of  the  normal  acidity,  which  has  been  ascribed  to  uric  acid,  but  the 
source  of  which  has  not  been  satisfactorily  demonstrated.  This 
much  has  been  determined,  that  the  quantity  of  uric  acid  set  free 
in  the  urine  is  increased  by  the  copious  use  of  the  vegetable  acids; 
and  it  is  highly  probablp  that  the  latter,  on  entering  the  circalatioa, 
possess  themselves  of  the  alkaline  base  with  which  the  former  is 
there  combined,  and  thus  cause  its  elimination.  Sometimes  the 
saline  compound  formed  by  the  acid  after  exhibition  may  be  dfr 
tected  in  the  urine. 

The  only  acids  belonging  to  the  present  category,  which  are 
used  medicinally  to  any  considerable  extent,  in  the  uncombined 
state,  are  the  citric  and  acetic,  which  are  generally  taken  in  the  form 
of  lemon-juice  and  vinegar.  The  tartaric  is  sometimes  employed, 
though  generally  as  a  chemical  agent.  Oxalic  acid,  in  small  doses, 
is  said  to  have  similar  properties;  but  it  is  so  liable,  in  consequence 
of  the  resemblance  of  its  crystals  to  those  of  Epsom  salt,  to  te 
taken  for  it  through  mistake,  and  is  so  fearfully  poisonous  in  over 
doses,  that  no  good  which  could  be  derived  from  its  employmen 
as  a  medicine  would  compensate  for  the  danger. 


I.  CITRIC  ACID. — AciDUM  CiTRiGUM.  U.S.,  Lond.,  Ed 
Dub. 

Origin  and  Preparatioji.  Citric  acid  exists  in  various  acid  fruit 
as  the  sour  orange,  lemon,  lime,  tamarind,  &c.;  but  it  is  in  the  fori 
of  lemon-juice  that  it  is  most  frequently  employed.  The  juice  < 
the  lime,  which  is  the  fruit  of  Oitrus  acris  of  Miller,  may  be  coi 
sidered  as  identical,  and  used  with  it  indiscriminately. 

Lemon-juice  (Succus  LiMONUM,  Lond.)  is  obtained  from  the  lemi 
(LiMON,  U.  S.;  LiMONKS,  Ed.\  or  fruit  of  Citrus  medica,  by  simp 
expression.    It  is  of  a  sharply  acid,  but  agreeable  taste,  which,  i 
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¥ell  as  its  medical  virtues,  it  owes  to  the  citric  acid  contained  in 
it  According  to  the  experiments  of  Dr.  H.  Bence  Jones,  it  con- 
tains about  6  per  cent,  of  the  pure  anhydrous  acid  {Land.  Med. 
Times  and  Qaz,^  Oct.,  1854,  p.  408);  but  the  proportion  varies 
exceedingly.  Other  constituents  are  mucilage,  extractive,  and  a 
very  small  proportion  of  saline  matter,  of  which  citrate  of  potassa 
constitutes  by  far  the  largest  part.  Some  importance  has  been 
attached  to  this  latter  ingredient ;  but,  when  it  is  considered  that 
an  oQDce  of  the  juice  contains,  according  to  Dr.  Jones,  less  than 
two  grains  of  the  salt,  it  must  be  admitted  that  any  views  of 
its  operation,  founded  upon  this  constituent,  must  rest  on  a  very 
narrow  basis.  For  medical  purposes,  it  is  generally  best  to  em- 
ploy the  juice  in  a  fresh  state;  but,  as  lemons  cannot  always  be 
obtained,  it  is  important  to  be  able  to  preserve  it,  especially  for  use 
on  long  voyages.  When  the  juice  cannot  be  obtained  unaltered, 
recourse  may  be  had  to  the  pure  acid. 

Citric  add  is  separated  from  lemon  or  lime-juice  by  boiling  the 
jnice,  saturating  it  completely  with  carbonate  of  lime,  washingthe 
insoluble  citrate  of  lime  thus  procured,  and  decomposing  it  with 
dilute  sulphuric  acid,  which  forms  an  insoluble  sulphate  of  lime, 
and  leaves  the  citric  acid  in  solution.  This  is  then  obtained,  in  a 
erystallized  state,  by  concentrating  the  solution  sufficiently,  and 
allowing  it  to  cool. 

Properties.  The  crystals  of  citric  acid,  when  perfect,  have  the  form 
of  rhomboidal  prisms  with  dihedral  summits;  but  they  are  seldom 
regular,  as  kept  in  the  shops.  They  are  transparent,  colourless,  with- 
out smell,  extremely  sour,  fusible  in  their  own  water  of  crystalliza- 
tion, very  soluble  in  water,  and  less  soluble  in  alcohol.  The  watery 
solution  becomes  mouldy  by  keeping.  As  tartaric  acid  is  often 
substituted  for,  or  fraudulently  mixed  with  the  citric,  it  is  import- 
ant to  be  able  to  detect  its  presence.  This  may  be  done,  with  great 
facility,  by  making  a  strong  solution  of  the  suspected  acid  in  water, 
and  then  adding  a  rather  strong  solution  of  carbonate  of  potassa. 
If  the  citric  acid  id  pure,  there  will  be  no  precipitate;  if  tartaric 
acid  is  present,  there  will  be  a  deposit  of  bitartrate  of  potassa. 
(^tric  acid  is  wholly  dissipated  by  a  red  heat ;  and  lime  or  other 
fixed  impurity  may  thus  be  detected.  The  crystals  consist  of  12 
eqs.  of  carbon,  6  of  hydrogen,  and  11  of  oxygen,  with  4  eq"&.  of 
water. 

A  substitute  for  lemcn-juice  sufficiently  near  it  in  acid  strength, 
Diay  be  made  by  dissolving  an  ounce  of  the  crystals  in  a  pint  of 
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water;  and  the  flavoar  may  be  improved,  by  rubbing  up  four  drops 
of  oil  of  lemons  with  the  acid  before  dissolving  it. 

Effects  on  the  System,    So  far  as  the  action  of  remedial  doses  is 
concerned,  the  effects  of  citric  acid  are  the  same  as  those  of  the 
vegetable  acids  in  general,  already  detailed.    But  there  is  some 
doubt  in  relation  to  the  operation  of  very  large  quantities.    Mit- 
scherlich  found  that  a  drachm  of  citric  acid  acted  violently  on  a 
rabbit,  without  killing  it;  but  that  two  drachms  proved  fatal  to  & 
large  animal  of  the  same  species  in  an  hour  and  a  half.    Dr.  Chris* 
tison,  on  the  contrary,  gave  a  drachm  to  a  cat  with  perfect  impu— 
nity.    No  positive  inference  can  be  drawn  from  these  results  as  Uf 
the  effect  of  large  doses  on  man.    As  they  differed  so  much  in  two 
different  species  of  the  inferior  animals,  there  is  no  reason  to  sup- 
pose that  the  action  of  the  acid  in  either  of  them,  is  a  proper 
measure  of  its  influence  on  the  human  subject.    By  Orflla  it  is 
ranked  with  the  irritant  poisons.    It  cannot,  however,  be  very  poi- 
sonous, if  given  largely  diluted;  for  Dr.  Babington,  of  London, 
^ve  six  ounces  of  lemon-juice,  equivalent  to  about  three  drachms 
of  the  crystallized  acid,  three  times  a  day  in  acute  rheumatism,  not 
cmly  without  unpleasant  effects,  but  with  great  advantage.    The 
only  unequivocal  effect,  uniformly  observed,  was  a  diminution  in 
the  frequency  and  strength  of  the  pulse,  and  the  hearths  action.    It 
had  no  laxative  effect,  and  no  other  action  on  the  kidneys  than  to 
increase  the  discharge,  through  the  influence  of  the  quantity  of 
liquid.  (Lancet^  Nov.,  1851,  p.  431.)    Nevertheless,  until  further 
experiment  has  decided  the  question,  it  would  be  safest  to  avoid 
very  large  doses,  especially  in  concentrated  solution.    From  the 
experiments  of  Mitscherlich  on  rabbits,  it  is  inferred  that  the  blood 
is  rendered  thinner  and  less  coagulable  by  its  use,  and  the  powers 
and  actions  of  the  heart  reduced,  without  any  inflammation  of  the 
stomach,  even  from  poisonous  doses.  {Land.  Med.  Times  and  Oaz,^ 
loc.  citat.)    Taken  too  freely  and  too  long,  it  disturbs  digestion,  and 
tends  to  impair  nutrition. 

Therapeutic  Application.  In  the  form  of  lemonade,  or  added  to 
barley  water,  or  other  slightly  nutritive  drinks,  lemon-juice  is  much 
used,  as  a  cooling  and  refreshing  beverage,  in  inflammatory  and 
febrile  diseases,  and  is  no  doubt  positively  beneficial  as  well  as 
agreeable.  It  suits  an  irritated  stomach  better  than  any  other  of 
the  vegetable  acids. 

Within  a  few  years  it  has  been  employed  by  some  as  the  main 
agent  in  the  cure  of  inflammatory  rheumatism,  having  been  first 
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Twed  for  this  purpose  by  Dr.  Owen  Eees,  of  London,  who  gave  one 
or  two  flaidounces  of  lemon-juice  from  four  to  six  times  a  day,  and 
found  it  very  effectual.     Other  practitioners  have  since  used  it  with 
the  same  favourable  results.    Dr.  Wm.  Pepper,  of  Philadelphia, 
found  it  greatly  to  relieve  the  disease  in  a  week  or  less  time ;  and 
the  patients  were  generally  cured  in  less  than  two  weeks.  {Trans. 
of  0)1  of  Phys.of  Philad.^  N.  S.,  i.  124.)    By  some  it  has  been  given 
much  more  largely;  and  by  Dr.  Babington,  as  above  stated,  in 
doses  of  six  ounces  three  times  a  day.     Other  practitioners  have 
heen  less  successful  with  it;  and  my  own  experience  has  not  been 
specially  favourable,  though  too  limited  to  authorize  a  decided 
opinion  upon  that  ground  alone.     My  impression  is  that  it  acts 
favourably  as  an  arterial  sedative  in  the  disease,  in  a  manner  simi- 
lar lo  nitrate  of  potassa,  without  having  any  peculiar  or  specific 
influence  over  it;  and  it  must  be  remembered,  in  estimating  its 
efficiency  in  acute  rheumatism,  that  this  disease  generally  termi- 
nates favourably  of  itself,  and  often  ends  in  recovery,  under  an 
expectant  plan  of  treatment,  within  the  period  in  which  it  is  claimed 
that  lemon-juice  cures  it. 

Dr.  Bees  has  also  found  the  remedy  very  advantageous  in  cer- 
tain cases  of  chronic  rheumatism^  connected  with  deposition  of  urate 
of  soda  in  and  about  the  smaller  joints,  and  partaking,  as  he  pro- 
perly observes,  more  or  less  of  the  gouty  character.  By  the  con- 
tinued employment  of  the  juice  in  these  cases,  in  combination  with 
small  doses  of  the  tincture  of  chloride  of  iron,  he  has  succeeded  in 
effecting  the  absorption  of  deposits,  which  had  resisted  all  other 
plans  of  treatment.  {Lancet^  Dec.  1850,  p.  651.) 

This  acid  has  been  supposed  to  act  through  the  citrate  of  po- 
tassa it  contains,  and  thus  really  to  coincide  in  effect  with  the  alka- 
line salts  of  the  vegetable  acids,  which  are  thought  to  render  the 
blood  alkaline  by  the  decomposition  of  their  acid  ingredient,  and 
the  formation  of  a  carbonate  of  the  base.  But  when  the  very 
i^inute  proportion  of  citrate  of  potassa  which  it  contains,  as  deter- 
mined by  Dr.  H.  Bence  Jones,  is  considered,  this  explanation  of  its 
mode  of  operation  must  be  admitted  to  be  extremely  questionable. 
I  have  often  administered  in  rheumatism,  every  two  or  three  hours, 
ten  times  the  quantity  of  citrate  of  potassa  contained  in  a  fluid- 
ounce  of  lemon  juice,  without  any  obvious  effects,  other  than  such 
as  usually  flow  from  refrigerant  diaphoretics. 

Another  and  much  more  important  application  of  lemon-juice  is 
to  the  cure  and  prevention  of  scurvy.    There  is,  perhaps,  no  other 
VOL.  U. — 7 
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single  remedy  which  exercises  a  more  powerful  influence  over  this 
disease.  It  should  be  drank  freely  in  the  form  of  lemonade,  and 
two  or  three  fluidounces  or  more  should  be  given  daily.  It  is  of 
the  greatest  importance,  however,  that  the  juice  should  be  of  good 
quality,  and  well  preserved.  It  should  be  made  from  sound  lemons 
or  limes ;  and,  if  taken  upon  long  voyages,  should  be  preserved  in 
one  of  the  two  following  methods.  First j  lightly  boil  the  juice,  then 
strain,  and,  after  having  allowed  it  to  become  quite  cool,  pour  it 
into  bottles  up  to  their  neck,  fill  the  vacant  space  above  with  puro 
olive  oil,  cork  tightly,  and  seal  thoroughly  with  sealing  wax. 
Secondly^  add  to  the  juice  10  per  cent,  of  brandy,  and  bottle  it,  with 
the  addition  of  the  olive  oil,  as  in  the  first  method.  Sir  Wm.  Bur- 
nett has  published  the  strongest  testimony  in  favour,  not  only  of 
the  efficacy  of  the  juice  prepared  in  these  methods,  but  of  its  per- 
manence without  change  for  years.  A  comparative  trial  was  made, 
under  his  direction,  of  different  antiscorbutics.  Pure  citric  acid 
was,  in  many  instances,  found  useful  as  a  remedy  in  scurvy;  but 
lemon-juice  seems  to  have  been  more  successful  than  this  or  any 
other  substance,  both  as  a  remedy  and  preventive.  {Lond.  Med, 
Times  and  Oaz^  Dec.  1854,  p.  635.)  The  efiicacy  of  the  juice  has 
been  ascribed  to  the  potassa  contained  in  it,  on  the  score  of  the 
fact,  ascertained  by  Dr.  Garrod,  that  the  alkali  referred  to  is  defi- 
cient in  the  blood  of  scorbutic  patients.  But  against  this  opinion 
the  same  objection  may  be  urged  as  in  the  case  of  acute  rheuma- 
tism; the  extremely  minute  quantity,  namely,  in  which  potassa  is 
found  in  lemon -juice,  an  ounce  of  which,  according  to  Dr.  Jones, 
contains  only  three-quarters  of  a  grain. 

Lemon-juice  is  an  excellent  antidote  to  poisonous  doses  of  the 
alkalies  or  their  carbonates. 

It  is  much  used  in  preparing  the  citrates  of  potassa  and  ammo 
nia,  either  in  the  form  of  neutral  mixture  or  efiervescing  draught 
These,  however,  will  be  treated  of  with  the  diaphoretics. 

It  is  sometimes  used  in  conjunction  with  opium  or  Peruviar 
bark,  under  the  impression  that  it  advantageously  modifies  theij 
effects  by  the  substitution  of  the  citrate  of  their  respective  alka 
loids,  for  the  native  salt. 

As  a  topical  remedy,  the  juice  has  been  used  for  the  suppres 
sion  of  uterine  hemorrhage  after  delivery.  For  this  purpose,  it  hai 
been  recommended  to  introduce  a  lemon,  previously  peeled  anc 
cut,  into  the  cavity  of  the  uterus,  and  then  to  express  the  juice 
The  uterus  contracts  under  the  stimulus,  and  closes  the  bleeding 
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rifioes.     It  has  also  been  useful  in  sloughing  ulcers,  and  as  an 
pplication  in  pruritus  of  the  genitals. 

Administration.    Most  that  is  requisite  in  relation  to  the  mode  of 
kiministering  lemon-juice,  and  to  its  dose  has  been  already  stated. 
Lemonade  may  be  prepared  by  putting  a  lemon  of  medium  size, 
«rt  into  transverse  slices,  in  a  pint  of  boiling  water,  adding  half 
tn  ounce  or  an  ounce  of  sugar,  and  allowing  the  liquid  to  cool ;  or 
Uf  a  fluidounce  of  the  juice  may  be  simply  mixed  with  half  a 
pint  of  water,  and  sweetened  to  the  taste.    It  is  often  advan- 
tageously administered  iced  in  fevers.    A  solution  of  citric  acid 
iMj  be  substituted,  when  lemon-juice  is  not  to  be  had.    The 
Btreogth  of  such  a  solution,  equivalent  to  lemon-juice,  has  been 
already  mentioned.     In  preparing  a  substitute  for  lemonade,  twenty 
OT  thirty  grains  of  the  acid  may  be  added  to  a  pint  of  water,  and 
Bwectened  with  sugar  which  has  been  rubbed  on  fresh  lemon-peel, 
or  flavoured  with  the  essence  of  lemon. 


n.  ACETIC  ACID. — ACIDUM  ACETICUM.   U.  8.,  Lond. 

Acetic  acid  exists  in  the  juice  of  some  vegetables,  but  is  not  ex- 
tiacted  for  use.  It  is  officinal  in  four  forms ;  namely,  the  strong 
•cid,  the  diluted  acid,  vinegar,  and  distilled  vinegar.  For  internal 
«»e  vinegar  is  generally  preferred.  I  shall  first  describe,  so  far  as 
may  be  deemed  necessary,  these  several  forms,  and  afterwards  treat 
of  their  applications  conjointly. 

1.  Vinegar. — Acetum.  U.  S.,  Lond. — This  is  the  product  of  the 
acetous  fermentation,  by  which  alcohol  in  dilute  solution  is  convert- 
ed into  acetic  acid,  through  the  agency  of  some  azotized  substance 
•cling  as  a  ferment,  and  of  a  temperature  between  75°"  and  90® 
?ahr.  All  saccharine  juices  or  solutions,  which  by  the  vinous 
fermentation  become  alcoholic  liquids,  may,  by  the  continued  influ- 
ence of  heat  and  a  ferment,  be  changed  into  vinegar.  In  France, 
▼inegar  is  usually  thus  made  from  wines,  in  Great  Britain  from 
Jnalt  liquor,  and  in  the  United  States  from  cider;  and  the  strength 
»nd  flavour  vary,  according  to  the  character  of  the  liquid  from  which 
J*  is  prepared.  Not  unfrequently,  also,  vinegar  is  made  from  arti- 
ficial mixtures  of  water  and  saccharine  matter,  with  the  addition 
rf  a  ferment. 

Properties.  Vinegar  fit  for  internal  use  is  of  variable  colour, 
from  a  very  pale  yellow,  to  a  deep  reddish-brown.  It  has  an  agree- 
4)le  peculiar  odour,  and  a  sharp,  acid  taste.    If  kept  long  exposed 
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to  the  air,  it  is  decomposed.    The  ingredient  on  which  it  depends 
for  its  medical  properties  is  acetic  acid,  besides  which  it  contaiu 
various  organic  and  saline  substances  in  small  proportion,  some  of 
which  serve  to  qualify  agreeably  its  odour  and  taste:    It  has  the 
property,  in  some  degree,  of  preserving  organic  matter  from  deoom- 
position,  and  is  oflen  used  for  this  purpose  in  pickling.    To  incieaae 
its  apparent  strength,  sulphuric  acid  is  not  unfrequently  addei 
This  may  be  detected  by  boiling  the  liquid  with  chloride  of  ad- 
cium,  which  thrQws  down  any  free  sulphuric  acid  as  sulphate  of 
lime,  without  affecting  the  small  proportion  of  sulphates  contained 
in  the  vinegar.     When  used  medicinally,  it  should  be  free  from  this 
impurity,  as  well  as  from  copper  and  lead,  sometimes  imparted  to 
it  by  the  vessels  in  which  it  is  prepared. 

2.  Distilled  Vinegar. — Acetum  Destillaium.  U.  S.,  Lond^  Ed.— 
This  is  prepared  by  simply  distilling  common  vinegar;  a  portioa 
containing  the  impurities  being  left  behind  in  the  retort.  It  is  t 
limpid,  colourless  liquid,  having  the  acetous  odour  and  taste,  but  less 
agreeable  to  the  palate  than  the  undistilled.  The  vinegar  is  de- 
prived, in  the  process,  of  its  solid  constituents,  but  not  entirely  of 
volatile  organic  impurity.  The  preparation  is  of  variable  strength, 
corresponding  with  that  of  the  liquid  from  which  it  was  obtain^ 
Distilled  vinegar  is  used  almost  exclusively  in  pharmacy,  being 
preferred  to  the  common  as  a  menstruum,  on  account  of  its  greater 
purity. 

3.  Acetic  Acid.  —  Acidum  Aceiicum.  U.S.,  Jjond,-—  Acidum Pf 
roUfpieum.  Ed. — As  directed  by  the  U.S.  and  London  Pharmaco- 
poeias, this  is  not  pure  acetic  acid,  as  it  contains  a  considerable  pro- 
portion of  water.  It  is  generally  prepared  from  the  pyroligneOW 
acid,  or  impure  empyreumatic  vinegar  obtained  by  the  destructive 
distillation  of  wood.  With  this  liquid  there  is  first  made  an  import 
acetate  of  soda,  which,  having  been  purified  and  crystallized,  is 
exposed  to  distillation  with  strong  sulphuric  acid.  The  acetic  acid 
comes  over,  with  the  water  of  crystallization  of  the  acetate  and  that 
of  the  sulphuric  acid,  leaving  sulphate  of  lime  in  the' retort 

Properties.  The  acetic  acid  of  the  U.  S.  Pharmacopoeia  is  a  co- 
lourless liquid,  very  volatile,  with  a  pungent  acetous  odour,  and  att 
extremely  sour  and  sharp  taste.  It  combines  readily  with  watef 
and  alcohol.  Heat  volatilizes  it  entirely.  It  contains  about  36 
per  cent,  of  monohydraied  or  glacial  acetic  acidy  which  is  the  strongest 
employed. 

The  glacial  or  monohydrated  acid  is  prepared  from  acetate  of  lead 
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by  first  heating  it  to  drive  off  its  water,  and  then  decomposing  it 
dvher  with  dry  muriatic  acid  gas,  or  by  strong  sulphuric  acid.  It 
is  a  colourless  liquid  similar  to  the  above,  but  much  stronger  and 
quite  insupportable  to  the  taste.  At  the  temperature  of  40°  Fahr. 
it  solidifies.  It  contains  1  equivalent  of  pure  acetic  acid  and  1  of 
water.  The  pure  acid  contains  4  eqs.  of  carbon,  3  of  hydrogen, 
tod  3  of  oxygen. 

4.  Diluted  Acetic  Acid. — Acidum  Acetkum  Dilutum.  U.S., 
Lond^Dub. — This  is  made  by  simply  mixing  one  part  by  measure 
of  the  acetic  acid  of  the  U.  S.  Pharmacopoeia  with  seven  parts  of 
water.  It  is  intended  to  represent  distilled  vinegar,  to  which  it  is 
preferred  for  pharmaceutical  use,  on  account  of  its  greater  purity, 
and  more  uniform  strength. 

i^edts  of  Acetic  Acid  on  the  System,  Acetic  acid,  in  all  its  forms, 
is  locally  stimulant,  and  in  its  effects  upon  the  system  an  arterial 
sedative.  In  the  form  of  vinegar,  diluted  so  as  to  be  agreeable  as  a 
drink,  it  sharpens  the  appetite,  and  promotes  digestion  by  its  direct 
influence  on  the  stomach.  After  absorption,  it  lessens  the  frequency 
and  force  of  the  pulse,  and  the  temperature  of  the  body,  and  oflen 
promotes  the  secretory  functions,  especially  that  of  the  kidneys. 
Sometimes  also  it  operates  as  a  diaphoretic  and  laxative.  If  largely 
taken  and  long  continued,  it  irritates  the  stomach  and  bowels; 
diminishing  the  appetite,  disturbing  digestion,  and  causing  not  un- 
freqaently  nausea  and  diarrhoea.  Under  the  same  circumstances, 
it  lowers  the  organic  functions  of  th&  system  generally,  impairing 
QutritioQ,  depraving  the  blood,  producing  ansamia  and  emaciation, 
uid  altimately,  it  is  said,  inducing  a  condition  analogous  to  the 
acorbutic. 

The  concentrated^  glacial^  or  monohydrated  add  is  a  powerful 
local  irritaut,  inflaming  and  vesicating  the  skin,  and  even  acting  as 
a  caostic  if  too  long  continued.  It  has  the  property  of  dissolving 
the  albuminous  bodies  partially,  and  gelatin  and  the  gelatinous 
tiasues entirely;  and  hence,  in  part,  its  caustic  properties. 

When  strong  acetic  acid  is  taken  internally  it  acts  as  a  poison, 
tod,  given  to  the  lower  animals,  causes  death  with  inflammation 
tnd  gangrene  of  the  stomach,  and  sometimes  corrosion.  One  fatal 
caae,  occurring  in  a  girl  of  about  nineteen,  is  reported  by  Orfila. 
She  was  found  dying  on  the  highway.  The  symptoms  mentioned 
were  violent  pains  and  convulsions.  In  the  case  of  a  man  reported 
by  Dr.  Melion,  a  tablespoonful  of  the  strong  acid  was  taken  by 
ouBtake.    He  was  seized  immediately  with  intense  pain,  and  swal- 
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lowed  largely  of  water.  On  the  arrival  of  Dr.  Melion,  be  com- 
plained of  a  burning  pain  in  tbe  chest  and  abdomen  and  a  feeling 
of  sickness,  his  mouth  was  white,  the  skin  covered  with  perspira- 
tion, and  the  pulse  very  quick  and  small.  Milk,  carbonate  of  mag- 
nesia, and  oleaginous  liquids  were  administered;  he  was  vomited 
and  purged  freely,  and  soon  recovered.  {Taylor  on  Poisons.) 

Poisoning  from  acetic  acid  should  be  treated  with  magnesia  or 
its  carbonate  and  free  dilution,  and  afterwards  with  opiates,  to  re- 
lieve irritation  if  it  continue.  Symptoms  of  gastric  inflammation 
must  be  counteracted  in  the  usual  method. 

Therapeutic  Application.  Vinegar,  diluted  with  water,  and  sweetr 
ened  if  desired,  may  be  advantageously  used  as  a  refreshing  and 
sedative  drink  in  ivflamrruitory  B,nd  febrile  diseases,  active  henwrrhaga^ 
and  other  cases  of  excessive  vascular  exctteinent;  but,  as  lemonjoioe 
is  more  agreeable,  and  less  irritating  to  the  stomach,  it  is  usoallj 
preferred. 

Vinegar  is  not  unfrequently  employed  with  a  view  to  lessen  db&^'i 
and  it  will  no  doubt  sometimes  produce  this  effect;  but  it  must 
usually  be  at  the  expense  of  the  general  health,  and  is  therefore  a 
hazardous  remedy.  An  instance  is  related,  in  which  a  young  lady 
was  apparently  thrown  into  phthisis  by  the  habitual  use  of  vinegar, 
with  a  view  to  obviate  fatness;  and  it  is  very  intelligible  that  it 
should  produce  such  an  effect,  as  nothing  is  more  favourable  to  the 
development  of  the  tuberculous  diathesis  than  that  depreciated  coa- 
dition  of  the  general  health,  ascribed  to  the  abuse  of  vinegar. 

With  a  view  to  its  refrigerant  and  diuretic  properties,  it  has  some- 
times been  used  in  dropsy;  and  I  was  informed  by  Dr.  Wm.  W- 
Gregory,  of  North  Carolina,  that  he  had  employed  it  with  gteat 
success  in  that  disease,  in  the  quantity  of  a  pint  daily.    It  is  pec^^' 
liarly  adapted  to  the  cases  attended  with  general  excitement  ot 
local  inflammation.     In  those  dependent  on,  or  associated  witV> 
anaemia,  it  might  be  hazardous. 

In  phosphatic  deposits  in  the  urine,  it  is  sometimes  beneficial  b^ 
promoting  acidity  of  that  secretion;  but  its  liability  to  injure  diges^ 
tion  would  interfere  with  its  long  continued  use  in  this  affection. 

In  poisoning  by  t/ie  alkalies  or  their  carbonates,  it  is  one  of  the  best 
antidotes,  and  generally  the  most  convenient. 

It  is  frequently  employed  with  acetate  of  lead,  to  prevent  its 
conversion  into  the  carbonate ;  and,  when  the  same  salt  is  used 
externally,  the  turbidness  caused  by  its  solution  may  be  corrected 
by  a  little  vinegar.    A  few  drops  of  it  render  the  acetate  of  morphia 
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f  the  shops,  which  frequently  contains  a  little  undissolved  mor- 
phia, quite  soluble  in  water. 

As  a  topical  remedy,  vinegar  has  been  applied  to  various  purposes. 
Diluted  with  twice  or  thrice  its  bulk  of  water,  it  has  been  used  as 
an  enema  to  procure  evacuations  from  the  bowels,  to  destroy  the 
small  thread-worm  of  the  rectum,  and  to  check  hemorrhage  from 
the  bowels  and  uterus.  It  has  been  thrown  up  the  nostrils  to  arrest 
epistaxis.  Used  in  warm  fomentation  or  by  lotion,  it  is  supposed 
to  be  beneficial  in  sprains  and  bruises.  Very  much  diluted,  it  is 
useful  in  clearing  the  eye  from  the  dust  of  lime  adhering  to  the  con- 
junctiva. The  vapour  of  vinegar  is  sometimes  refreshing  to  the 
sick;  and  lotions  with  the  liquid  to  the  arms  and  face,  in  febrile  ^ 
heat  of  the  skin,  are  often  grateful.  It  is  sometimes  applied  as  a 
stimulant  to  gangrenous  and  ill-conditioned  ulcers;  and  gargles  of 
it  occasionally  afford  relief  in  anginose  affections. 

The  concentrated  or  glacial  acid  has  been  employed  for  producing 
labefaction  and  vesication  of  the  skin.  Applied  to  warts  and  corns, 
it  will  sometimes  cause  their  removal.  It  has  been  highly  recom- 
mended in  porrigo  favosa,  or  proper  scaldhead;  each  one  of  the 
small  cryptogamic  eruptions  being  touched  with  it,  by  means  of  a 
camel's  hair  pencil.  Held  to  the  nostrils,  it  is  serviceable  by  its 
pungency  in  partial  or  complete  syncope,  apncea,  languor,  and 
nervous  headache.  Dropped  on  sulphate  of  potassa,  with  a  little 
oil  of  bergamot,  and  inclosed  in  a  small  glass-stoppered  bottle,  it 
forms  an  agreeable  variety  of  smelling  salts. 

Many  of  the  above  uses  of  acetic  acid  have  no  relation  to  its  pro- 
perties as  an  arterial  sedative;  but  it  is  proper  that  they  should  be 
mentioned;  and  there  is  no  other  place  in  which  this  could  be  done 
more  conveniently  than  the  present. 

The  do9e  of  vinegar  is  one  or  two  tablespoonfuls,  which  may  be 
given  in  a  tumbler  of  sweetened  water.  Three  times  this  quantity 
may  be  given  by  enema. 


III.  TARTARIC  ACID. — AciDUM  Tartaricum.  U.S.,L(md., 
fi/.  Dub. 

Preparaii<yn. — Tartaric  acid  exists,  in  the  free  state,  in  several 
vegetable  juices,  among  which  are  those  of  grapes,  tamarinds,  and 
pine-apples.  For  use,  it  is  obtained  from  bitartrate  of  potassa,  by  first 
saturating  the  excess  of  tartaric  acid  in  that  salt  by  means  of  carbon- 
ate of  lime,  and  then  decomposing,  by  sulphuric  acid,  the  insoluble 
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tartrate  of  lime  produced;  water,  of  course,  being  employed  in  the 
process,  to  facilitate  the  reactions.  In  the  last  step  of  the  process^ 
insoluble  sulphate  of  lime  is  formed,  and  the  liberated  tartaric  acid 
remains  in  solution,  from  which  it  is  separated  by  concentratioD  and 
crystallization. 

Properties.  The  crystals  are  irregular  six-sided  prisms,  sometimes 
flattened  into  a  tabular  form,  whitish,  translucent,  permanent  in  the 
air,  inodorous,  and  of  a  very  sour  taste,  which  is  agreeable  when 
they  are  in  weak  solution.  As  usually  kept  in  the  shops,  the  acid 
is  in  the  state  of  a  white  powder.  It  is  very  soluble  in  water,  aDd,i8 
soluble  also  in  alcohol.  The  aqueous  solution  undergoes  decompo- 
sition when  kept.  The  anhydrous  acid  consists  of  4  eqs.  of  carbon, 
2  of  hydrogen,  and  5  of  oxygen ;  which,  in  the  crystalline  form, 
are  united  with  1  eq.  of  water. 

This  acid  may  be  recognized  by  forming,  with  a  strong  solution 
of  carbonate  of  potassa,  a  copious  precipitate  of  the  bitartrate. 

Effects  on  the  System.  These  are  the  same  as  those  of  the  sour 
vegetable  acids  in  general.  The  acid  is  locally  excitant,  or,  in  a 
concentrated  state,  irritant;  and,  upon  the  system  at  large,  acts  as 
an  arterial  sedative,  with  a  disposition  to  promote  the  urinary  se- 
cretion, and  sometimes  to  act  as  a  laxative. 

Dr.  Christison  states,  in  his  treatise  on  poisons,  that  he  had  given 
a  drachm  to  cats  without  any  observable  inconvenience;  and  men- 
tions an  instance,  on  the  authority  of  a  surgeon  of  his  acquaintance, 
in  which  six  drachras  were  taken  during  twenty -four  hours,  without 
producing  any  troublesome  eflFects.  Mitscherlich,  however,  killed  a 
rabbit  in  an  hour  with  three  or  four  drachms;  and,  when  less  thati 
sufficient  to  cause  death  was  given,  the  symptoms  were  those  of  d® 
pression  and  paralysis.  Dr.  Taylor,  in  his  work  on  poisons,  giv^ 
the  details  of  a  case,  in  which  a  man,  having  swallowed  an  ounce  ^ 
the  acid,  dissolved  in  half  a  pint  of  water,  complained  immcdiatel 
of  a  burning  pain  in  his  throat  and  stomach,  and  was  attacked  wit 
vomiting,  which  continued  until  his  death,  nine  days  after  it  wn 
taken.  Almost  the  whole  of  the  alimentary  canal  was  found  it 
flamed.  The  acid  must,  therefore,  be  considered  as  an  irritant  poiso 
in  very  large  doses.  The  treatment  of  its  poisonous  effects  is  th 
same  as  in  the  case  of  poisoning  by  acetic  acid. 

Thentpeutic  Application.  Dissolved  in  water  and  sweetened,  ta 
taric  acid  may  be  used  as  a  cheap  substitute  for  lemonade  in  febri! 
affections;  but  it  is  less  agreeable,  and  more  apt  to  irritate  the  9t< 
mach.     It  is  chiefly  employed  in  the  preparation  of  eftervescin 
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uiative  and  refrigerant  powders.  For  an  account  of  the  SeklUlz 
wcders,  in  which  it  forms  an  ingredient,  the  reader  is  referred  to 
;he  article  upon  the  tartrate  of  potassa  and  soda,  or  Eochelle  salt. 
The  common  soda  powders^  as  usually  prepared,  consist  of  25  grains 
of  powdered  tartaric  acid  in  one  paper,  and  30  grains  of  bicar- 
bonate of  soda  in  another.  When  used,  the  powders  are  dissolved 
in  separate  portions  of  water,  and  the  two  solutions  then  mixed. 
Carbonic  acid  escapes  with  effervescence,  and  tartrate  of  soda  re- 
mains in  solution.  The  quantity  of  water  employed  may  be  from 
fonr  to  eight  fluidounces.  The  preparation  is  taken  while  effer- 
Tescing,  and  the  dose  may  be  given  every  two  or  three  hours  in 
febrile  affections.  It  operates  gratefully  as  a  refrigerant,  and  often 
IS  a  gentle  laxative,  and  is  much  used.  The  same  ingredients,  pre- 
Tionsly  well  dried,  may  be  mixed  in  larger  quantities,  but  in  the 
same  proportion,  and  kept  in  well-stopped  glass  bottles.  A  tea- 
spoonful  of  the  mixture,  thrown  into  a  gill  of  water,  will  form  an 
eJfer?escing  solution,  as  in  the  former  method.  In  either  case, 
simple  syrup,  or  the  syrup  of  orange-peel,  may  be  added  to  the 
liqnid  used.  About  fifteen  grains  of  the  acid,  dissolved  in  a  tum- 
bler of  sweetened  water,  produces  an  agreeably  sour  solution,  which 
may  be  used  for  a  drink  in  fevers. 
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NERVOUS    SEDATIVES. 

These  are  medicines  which,  by  a  direct  influence,  reduce  nervoai 
power,  while  they  also  depress  the  circulation.  They  appear  to 
affect  especially  the  organic  nervous  centres,  without  a  peculiar 
direction  to  the  cerebral  functions;  and  bear  to  the  cerebral  seda- 
tives a  relation  somewhat  similar  to  that  which,  with  an  opposite 
mode  of  action,  the  nervous  stimulants  bear  to  the  cerebral.  It  is 
not  certainly  known  whether  their  sedative  influence  on  the  heart 
is  direct,  or  exercised  through  the  intervention  of  the  nervous 
system ;  but,  as  there  is  a  strong  analogy  in  the  operation  of  the 
several  members  of  the  class,  and,  in  relation  to  digitalis  and 
tobacco,  experiment  seems  to  have  determined  that  their  inflaenoe 
on  the  heart  is  secondary,  the  same  is  probably  true  of  all. 

Their  effects  on  the  system,  and  therapeutic  application,  will 
be  most  conveniently  considered  in  connexion  with  the  several 
medicines  individually.  It  will  be  sufficient  here  to  say,  in  genera] 
terms,  that  they  are  indicated  both  in  nervous  irritation,  and  excea 
sive  action  of  the  heart,  and  especially  in  diseases  which  combio' 
these  two  mordid  conditions.  In  inflammation,  so  far  as  the  met 
reduction  of  the  circulation  and  nervous  excitement  is  requirec 
they  are  capable  of  rendering  useful  service ;  but  as  they  do  no 
like  bleeding  and  the  arterial  sedatives,  directly  change  the  chara< 
ter  of  the  blood,  they  are  less  efficient  as  antiphlogistics,  and  muf 
be  regarded  rather  as  auxiliary  than  as  principal  remedies. 


I.  FOXGLOVE. 

DIGITALIS.  U.  aS,  Lond,,  Ed.,  Dub. 

Origin.  This  is  the  product  of  Digitalis  purpurea,  a  beautifi 
herbaceous,  biennial  or  perennial  plant,  indigenous  in  Europe,  an 
cultivated  in  this  country  as  an  ornament  of  gardens,  and  to  a  coi 
siderable  extent  also  for  use.  Both  the  leaves  and  seeda  posse 
medicinal  virtues,  the  latter  even  in  greater  proportion  than  the  fo 
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met;  but  the  leaves  only  are  officinal,  being  preferred  on  account 
of  the  much  greater  quantity  produced.  They  should  be  collected  in 
the  second  year  of  the  plant,  about  the  period  of  inflorescence;  and 
only  the  full-grown  and  fresh  should  be  chosen.  Being  injured  by 
an  elevated  temperature,  and  by  exposure  to  the  air  and  light,  they 
should  be  carefully  dried  by  a  moderate  heat,  and  kept  in  well- 
closed  tin  canisters,  or,  if  powdered,  in  glass-stoppered  bottles  from 
which  the  light  is  excluded.  It  has  been  recommended  to  reject 
the  footstalk  and  midrib,  when  they  are  dried,  as  these  parts  are 
less  efficacious  than  the  expanded  portion  of  the  leaf;  but  this  cau- 
tion is  often  neglected.  The  leaves  should  also  be  dried  and  pre- 
served separately,  and  not  compressed  in  the  form  of  those  oblong 
cakes,  which  are  often  kept  in  our  shops;  for,  though  the  medicine 
may  be  of  good  quality  as  existing  in  the  cakes,  it  is  liable  to  be 
deteriorated,  either  by  the  heat  employed  in  drying  them,  or  by  the 
Jecomposition  consequent  on  the  leaves  being  pressed  while  moist. 
Properties.  The  leaves,  which  are  attached  to  the  stem  by  short 
winged  footstalks,  are  ovate,  about  eight  inches  long  by  three  in 
hreadth,  pointed,  obtusely  serrated  on  their  edges,  with  wrinkled 
velvety  surfaces,  the  upper  of  which  has  a  fine  deep-green  colour, 
the  under  is  more  downy  and  paler.  They  are  inodorous  when 
fresh,  but  acquire  upon  drying  a  faint  narcotic  smell.  Their  taste 
is  bitter  and  nauseating,  and  their  colour  when  dried  a  dull  green. 
In  powder  they  are  of  a  fine  deep  green.  As  found  in  the  shops, 
they  are  extremely  variable  in  strength,  partly  from  original 
deficiency,  and  partly  from  changes  after  collection;  yet  there  are 
few  medicines  in  which  uniformity  of  strength  is  more  desirable; 
as,  being  usually  administered  in  small  doses  at  first,  to  be  gradu- 
ally increased  till  their  effects  are  experienced,  which  is  sometimes 
liot  for  several  days,  much  valuable  time  is  lost  in  the  preliminary 
trial,  if  they  should  turn  out  to  be  feeble  or  inert.  The  best  test 
which  the  physician  can  apply  is  that  of  the  senses.  He  should 
take  care  that  only  the  proper  substance  of  the  leaf  is  used,  that  it 
W  the  green  colour  without  brownish  stains,  and  that  the  charac- 
teristic bitter  and  nauseating  taste  should  be  very  obvious.  The 
Medicine  imparts  its  virtues  readily  to  water  and  alcohol.  These 
virtues  reside  exclusively  in  a  peculiar  principle  called  digitalin^ 
which,  as  it  is  separated  for  use,  and  employed  to  a  considerable 
extent,  will  be  described  among  the  preparations.  By  destructive 
distillation,  the  leaves  yield  a  poisonous  empyreumatic  oil,  which 
contains  no  digitalin. 
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1.  Effects  on  the  System. 

Digitalis  is  locally  excitant,  but  powerfully  sedative  to  the  nerv- 
ous and  circulatory  systems,  and  stimulating  to  the  function  of 
the  kidneys.  When  the  powder  is  applied  to  the  skin  denuded 
of  the  cuticle,  or  to  a  mucous  surface,  it  causes  painful  irritation, 
and,  if  continued,  inflammation,  sometimes  followed  by  ulcers.  Of 
course,  this  locally  irritant  property  is  exercised  upon  the  stomach, 
when  the  medicine  is  swallowed  in  sufficient  quantity,  and  must  be 
taken  into  account  in  explaining  certain  effects  of  digitalis,  which 
might  otherwise  be  very  wrongly  interpreted. 

Given  in  the  regular  medicinal  doses,  repeated  at  the  proper 
intervals,  and  gradually  increased  if  necessary,  digitalis  is  often, 
as  I  know  from  frequent  observation,  without  any  apparent  effect 
upon  the  system  for  several  days.  In  other  instances  its  peculiar 
influence  is  felt  in  a  few  hours,  and  sometimes  very  speedily. 
These  differences  depend  partly  on  difference  of  strength  in  the 
medicine,  and  partly  also  on  the  extremely  variable  susceptibility 
to  its  influence  in  different  individuals.  Nor  is  the  character  of  the 
effect  which  is  first  produced  always  the  same.  In  some  instances 
its  local  operation  is  first  evident,  in  others  its  action  on  the  kid* 
neys,  and  in  others  again  its  sedative  influence  on  the  heart,  or  the 
nervous  centres.  As  a  general  rule,  the  local  effect  of  the  medi- 
cine, in  the  doses  referred  to,  is  scarcely  felt;  at  least  this  is  certainly 
true  in  the  great  majority  of  cases.  Most  frequently  it  is  either  the 
diuretic  action,  or  that  upon  the  circulation,  which  is  first  experi- 
enced. Of  the  former  of  these  I  shall  treat  under  the  diuretics 
and  will  merely  further  observe  here,  that  it  is  often  very  powerful 
and  of  inestimable  service  in  the  treatment  of  dropsical  disease^ 
It  is  with  the  sedative  operation  of  digitalis  that  we  are  here  coi 
cerned.  This  is  usually  first  evinced  in  the  diminished  frequenc 
of  the  pulse,  and  afterwards  in«  the  production  of  nervous  sym] 
toms. 

On  the  Circulation,  The  great  majority  of  observers  agree  in  tl 
statement  that  the  first  effect  of  digitalis,  in  medicinal  doses,  up( 
the  pulse,  is  to  diminish  its  frequency.  This  has  been  noticed,  n 
only  in  relation  to  man,  but  also  in  the  inferior  animals.  In  son 
carefully  conducted  experiments  upon  the  horse,  by  MM.  Bouh 
and  Reynal,  of  the  veterinary  school  of  Alfort,  the  result  in  evei 
case,  when  the  medicine  was  given  in  a  therapeutic  dose,  was 
reduce  the  frequency  of  the  pulse  and  the  number  of  respiratior 
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tbe  former  effect  generally  commencing  in  eight  or  ten  hours,  and 

continjiing  for  a  day  or  more.  (MM.  HomoUe  and  Quevenne,  Arch. 

it  Physiol^  Jan.  1854,  p.  223.)    In  man,  when  the  medicine  acts, 

the  greatest  amount  of  reduction  usually  occurs  in  from  four  to  six 

bours  after  its  administration.    The  degree  to  which  the  reduction 

Bometimes  takes  place  is  very  great.     From  the  natural  standard, 

the  pulse  not  unfrequently  falls  to  fifty  in  the  minute,  and  instances 

have  been  observed  in  which  it  has  sunk  to  thirty,  and  even  lower. 

I  have  often  noticed  that,  with  the  diminution  in  the  frequency  of 

tbe  palse,  there  is  an  increase  in  its  volume,  but  not,  as  some  have 

stated,  in  its  force.   On  the  contrary,  the  resistance  under  the  fingers 

is  generally  if  not  invariably  diminished,  in  the  normal  state  of  the 

system;  and,  if  the  influence  of  the  medicine  is  increased,  it  may 

become  extremely  feeble. 

It  must  be  acknowledged  that  a  very  different  account  of  the 
effects  of  digitalis  on  the  circulation  has  been  given  by  some 
writers.  Thus,  Dr.  James  Sanders,  of  Edinburgh,  who  bases  his 
statements  npon  the  observation  of  2,000  cases,  asserts  that  the 
first  effect  is  almost  instantaneously  to  increase  the  frequency  and 
force  of  the  pulse,  which  sometimes  quickly  subsides,  sometimes 
continues  excited  for  several  days  under  the  use  of  the  medicine; 
though  ultimately,  in  the  course  of  a  day  or  two  afler  its  exhibition, 
a  re<iaction  of  the  pulse  may  take  place.  {Treatise  on  Pulmonary 
(hnsumption^  Ac^  Edin.,  1808,  p.  196-7.)  No  other  writer,  I  believe, 
has  gone  so  far  in  this  direction  as  Dr.  Sanders ;  but  several  others 
liave  maintained  the  primarily  stimulant  property  of  digitalis. 
The  vast  majority  of  observers,  however,  have  failed  to  discover 
this  effect;  and,  though  I  have  employed  the  medicine  in  a  very 
great  number  of  cases,  during  a  practice  of  nearly  forty  years,  I 
have  rarely  noticed  any  increased  frequency,  at  any  time,  from  the 
^of  it.  I  do  not,  however,  deny  that  it  may  sometimes  accelerate 
the  pulse;  but  much  more  frequently,  when  any  effect  of  this  kind 
is  observed,  it  proceeds  from  some  other  cause  wholly  independent 
of  the  digitalis;  and,  when  the  effect  of  the  medicine,  is  probably 
produced  through  the  sympathy  of  the  circulation  with  the  pri- 
D^ary  irritant  impression  of  the  digitalis  on  the  stomach.  In 
the  cases  noticed  by  Sanders,  the  effect  on  the  circulation  so 
quickly  followed  the  exhibition  of  the  medicine,  that  absorption 
could  not  have  taken  place;  and,  whatever  increase  of  pulse  oc- 
curred, if  proceeding  from  the  medicine,  must  have  been  occasioned 
by  a  sympathetic  impression  extended  to  the  heart,  either  from 
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the  mouth  and  fauces,  or  from  the  gastric  mncons  membrana 
This  view  is  confirmed  by  the  experiments  of  MM.  Boulej  and 
Beynal  on  horses,  already  noticed.  It  has  been  stated  above 
that,  when  the  medicine  was^given  to  these  anim&ls  in  therapeutic 
doses,  that  is,  in  doses  too  small  to  irritate  the  stomach,  it  invari* 
ably  reduced  the  pulse  without  any  previous  acoeleration.  Bot 
when  a  poisonous  quantity  was  exhibited,  some  excitation  both  of 
the  pulse  and  respiration  took  place,  before  the  characteristic  pros- 
tration, which  preceded  the  fatal  result.  {Arck,  de  Physiol,  Jan. 
1854,  p.  216,  &c.)  In  these  instances,  the  gastric  inflammation 
produced  by  the  large  amount  of  the  poison  taken,  induced  a  gene- 
ral febrile  condition,  antecedent  to  the  characteristic  effects  resulting 

'  from  the  absorption  of  the  poison.    But  the  strongest  experimental 
proof  of  the  depressing  influence  of  digitalis  on  the  circulation  is 
that  produced  by  Dr.  Traube,  of  Berlin.    In  several  instances  the 
infusion  of  digitalis  was  injected  into  the  jugular  vein  towards  the 
heart;  and  invariably  the  pulse  was  rapidly  and  greatly  reduced  in 
frequency,  in  one  instance  falling,  in  a  single  minute,  from  182  to 
24.    If,  after  the  injection,  the  par  vagum  was  cut  on  both  sides, 
the  pulse  quickly  rose  to  more  than  its  original  frequency;  and  if 
the  division  was  made  prior  to  the  injection,  little  or  no  depression 
was  produced;  thus  proving  that  the  medicine  had  no  immediate 
action  upon  the  heart  itself,  but  operated  through  the  nervous 
centres  in  the  medulla  oblongata.    But  a  singular  fact  was  de- 
veloped by  a  repetition  of  the  injections  successively,  until  a  large 
quantity  had  been  introduced.    Thus,  in  the  same  animal  in  which 
the  reduction  above  mentioned  took  place  immediately  after  the 
first  injection,  upon  its  repetition  several  times,  at  intervals  of  a  few 
minutes,  the  fifth  was  followed  by  an  extraordinary  frequency  of 
the  pulse,  which  rose  to  174.    By  the  large  quantity,  the  nervous 
centre  became  paralyzed,  and  thus  ceased  to  be  able  to  transmit 
the  depressing  influence  to  the  heart,  which  was  now  submissive 
to  the  direct  stimulant  action  of  the  blood,  increased  by  the  locally 
irritant  properties  of  the  digitalis.    Dr.  Traube  advances  a  some- 
what different  explanation  of  the  results  here  stated;  but  they 
clearly  admit  of  that  which  I  have  given,  and  confirm  the  view 
here  taken  of  the  direct  sedative   influence  of  digitalis  on  the 

.  circulation,  through  the  nervous  centre  of  this  function  in  the 
encephalon.  (See  Lond.  Med.  Times  and  Qaz,y  April  21,  1856, 
p.  381.) 

Not  unfrequently,  the  first  change  in  the  pulse  to  be  noticed  is 
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intermissioD,  iostead  of  a  regular  subsidence  in  frequency.    This 

I  have  frequently  observed;  and  I  always  regard  irregularity  of 

pulse,  occurring  after  the  exhibition  of  digitalis,  unless  traceable 

to  some  other  obvious  cause,  as  an  evidence  of  the  commencing 

action  of  the  medicine  upon  the  circulation. 

In  other  cases,  it  is  impossible  to  obtain  from  the  medicine  its 
legitimate  action  upon  the  pulse,  unless  pushed  further  than  pru- 
dence would  warrant.  This  may  be  owing  to  idiosyncrasy  in 
the  patient,  or  to  the  rapid  passing  off  of  the  medicine  by  the 
kidneys  as  fast  as  it  enters  the  circulation,  or  lastly  to  a  tendency 
to  irritate  the  stomach,  so  as  in  this  way  either  to  interfere  with 
absorption,  or  to  counteract  by  an  indirect  stimulation  the  direct 
sedative  influence  of  the  remedy. 

It  was  noticed  by  Dr.  Baildon  of  Edinburgh,  that  the  influence 
of  digitalis  upon  the  circulation  was  much  afTected  by  posture.  The 
poke  which,  in  his  own  case,  had,  under  the  influence  of  the  medi- 
doe,  fallen  from  110  to  40  in  the  recumbent  position,  was  increased 
to  72  when  he  sat,  and  to  100  when  he  stood.  {Ed,  Med.  and  Surg. 
Joum.^  iii.  270.)  The  following  explanation  of  this  phenomenon  was 
given  by  me  in  the  first  edition  of  the  U.  S.  Dispensatory,  published 
in  1833.  "  It  is  well  known  that  the  pulse  is  always  more  frequent 
in  the  erect  than  in  the  horizontal  posture,  and  the  difference  is 
greater  in  a  state  of  debility  than  in  health.  Digitalis  diminishes 
the  frequency  of  pulsations  of  the  heart  by  a  directly  debilitating 
power;  and  this  very  debility,  when  any  exertion  is  made  which 
calls  for  increased  action  in  that  organ,  causes  it  to  attempt,  by  an 
increase  in  the  number  of  its  contractions,  to  meet  the  demand 
which  it  is  unable  to  supply  by  an  increase  of  their  force."  This  I 
(till  consider  to  be  the  true  explanation,  with  the  exception  that  the 
medicine  should  be  stated  as  acting  on  the  heart  through  its  ence- 
phalic nervous  centre,  instead  of  immediately  upon  the  organ.  The 
result  is  in  perfect  accordance  with  the  general  views  here  given  of 
the  action  of  digitalis. 

On  Oic  Respiration.  The  depressing  effect  of  the  medicine  upon 
the  respiratory  function,  though  shown,  by  the  experiments  of  MM. 
Bouley  and  Reynal  upon  the  horse,  to  accompany  in  that  animal 
the  similar  influence  on  the  circulation,  has  not  been  so  satisfac- 
torily established  in  reference  to  man.  Experiments  upon  the  sub- 
ject have  led  to  the  conclusion,  that  the  function  is  sometimes  acce- 
lerated, but  more  frequenty  diminished ;  and  it  would  seem  that  the 
simple  reduction  of  the  heart's  action  ought  to  be  followed  as  a 
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necessary  consequence  by  that  of  respiration.  {MM.  ffamolle  mi 
Quttoine^  ul  supra^  p.  316.) 

On  2em2)erature.    There  does  not  appear  to  be  much  more  cer- 
tainty as  to  the  effects  of  the  medicine  upon  the  temperature  of  the 
body.     While  MM,  Dumeril,  Demarquay,  and  Lecointe  found  the 
temperature  increased  eight  times  and  diminished  once  in  dogs, 
^IM.  Bouley  and  Beynal  have  noticed  a  diminution  of  it  in  horses 
from  thei-apeutic  doses  {Ibid.,  p.  236),  and  Dr.  Traube  states,  as  the 
result  of  his  observations,  that  it  lowers  the  temperature  in  febrile 
and  inflammatory  diseases.  {Arch.  04n.,  4e  sdr.,  xxviii.  838.)    In 
relation  to  the  first  series  of  experiments,  it  should  be  stated  that 
they  were  made  with  doses  of  fifteen  grains  or  more  of  the  extract 
of  digitalis ;  so  that,  as  with  the  similar  experiments  with  poisonous 
doses  on  horses,  it  might  be  expected  that  the  temperature  should 
be  raised,  like  the  circulation,  through  the  sympathetic  efiect  of  the 
irritation  of  stomach,  before  the  proper  influence  of  the  medicine 
on  the  nervous  centres  could  be  obtained.    So  far  as  I  have  myself 
noticed  the  effects  of  digitalis  in  this  respect,  they  correspond  with 
the  observations  of  Dr.  Traube.  There  is  no  doubt  that,  in  the  cases 
in  which  it  produces  great  depression  of  the  circulation,  with  nau- 
sea and  vomiting,  it  reduces  the  temperature  in  a  corresponding 
degree. 

Oh  the  Nervous  System.  All  the  effects  on  the  circulation  above 
detailed  may  often  be  obtained  from  digitalis  without  any  serious 
disturbance  of  the  nervous  system ;  but  sometimes  the  influence  of 
the  medicine  seems  to  be  early  directed  to  the  cerebral  centres, 
even  in  small  doses;  and,  if  the  quantity  be  increased  after  the  re- 
duction of  the  pulse,  or  if  the  same  doses  be  continued  undimi- 
nished,  the  nervous  symptoms  become  prominent.  The  first  effects 
of  this  kind  usually  experienced  is  a  sense  of  weight,  or  stricture, 
or  slight  pain  in  the  head,  especially  over  the  brow,  which  is  fol- 
lowed by  buzzing  in  the  ears,  disorder,  or  dimness  of  vi3ion,  ver- 
tiginous feelings,  general  muscular  weakness,  and  sometimes  a  tend- 
ency to  syncope.  There  is  no  antecedent  mental  exhilaration  which 
I  have  ever  been  able  to  discover ;  and  the  intellect,  instead  of  be- 
ing for  a  time  invigorated,  as  by  opium,  is  weakened,  as  evinced 
by  the  mental  confusion,  hallucinations,  and  slight  delirium,  w*hich 
often  attend  the  over-action  of  the  medicine.  Violent  delirium  is 
said  to  be  sometimes  induced ;  but  I  have  never  witnessed  it.  The 
medicine  occasionally  causes  drowsiness,  but  this  is  not  an  ordinary 
result.    On  the  contrary,  it  not  unfrequently  occasions  wakefulness 
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vhen  taken  too  largely^  or  acting  with  unexpected  violence  in 
nedicinal  doses.    A  feeling  of  irritation  is  sometimes  experienced 
in  the  pharynx  and  oesophagus,  which  may  be  extended  to  the 
larynx,  giving  rise  to' hoarseness.    But  among  the  most  frequent 
effects  of  over-doses  are  nausea  and  vomiting,  which  are  sometimes 
excessive,  and  are  now  and  then  attended  with  purging.    The  nau- 
sea and  vomiting  are  to  be  ascribed  more  to  an  operation  on  the 
cerebral  centres,  than  directly  on  the  mucous  coat  of  the  stomach ; 
tor  they  are  said'to  be  produced  when  the  medicine  is  introduced 
into  the  veins,  or  into  the  cellular  tissue. 

Some  writers  have  ascribed  these  nervous  phenomena  to  a  stimu- 
lant operation  on  the  nervous  centres ;  but  they  seem  to  have  lost 
sight  of  the  well-known  fact,  that  depression  and  irritation  of  the 
cerebral  centres  often  make  themselves  known  by  symptoms  in 
many  respects  identical,  and  that  neither  one  nor  the  other  condi- 
tion can  be  determined  by  the  phenomena  which  are  common  to 
both.  Bat  that  the  condition  of  the  cerebral  functions,  as  of  the 
nervous  system  generally,  is  one  of  depression,  may  be  inferred 
from  the  absence  of  that  temporary  elevation  of  the  intellectual  and 
emotional  functions  which  characterize  the  true  cerebral  stimulants, 
from  the  deficiency  of  muscular  power  without  anterior  increase, 
irom  the  paleness  of  face  and  diminished  supply  of  blood  to  the 
brain,  and  from  the  general  tendency  to  prostration  when  the  ope- 
mion  of  the  medicine  is  in  excess. 

To  the  effects  upon  the  nervous  centres  must  be  ascribed  the  re- 
Birkable  depressing  influence  of  digitalis  upon  the  genital  organs, 
isd  the  sexual  propensity,  as  observed  by  Dr.  Brughmans,  of  Bel- 
giQm,and  the  useful  employment  of  it  in  certain  affections  of  these 
organs,  as  first  suggested  by  M.  L.  Corvisart,  of  Paris. 

Poisonous  Effects.  Hitherto  I  have  treated  of  the  effects  of  digi- 
talis in  therapeutic  doses.  Even  from  such  doses,  too  rapidly  in- 
creased or  too  long  continued,  the  most  alarming  effects  have  been 
^uently  experienced,  ending  sometimes  in  death.  The  following 
vethe  symptoms  usually  resulting  from  a  poisonous  quantity  given 
tt  once,  or  at  short  intervals.  The  effects  on  the  stomach  and 
bowels  may  come  on  soon  after  the  taking  of  the  poison ;  those  on 
the  nervous  system  do  not  generally  occur,  at  least  in  their  greatest 
intensity,  until  some  hours  have  elapsed ;  and  it  is  highly  probable 
Aat  the  latter  are  often  in  a  considerable  degree  prevented,  and 
life  saved,  by  the  evacuation  of  the  poison  consequent  on  the  former. 
Excessive  nausea  and  vomiting  with  or  without  purging,  griping 
VOL.  IL— 8 
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pains  in  the  stomach  and  bowels,  thirst  and  dryness  of  the  thro^ 
hiccough,  an  extremely  feeble,  small,  irregalar,  and  generally  slow 
pnlse,  paleness  of  the  surface,  cold  extremities  and  uniyersal  ooU 
sweats,  great  muscular  relaxation  and  debility,  faintness,  headaclu^ 
▼ertigo,  sometimes  delirium,  perverted  vision,  insensibility  to  ligbt^ 
dilated  pupil,  cramps  and  convulsions,  sunken  features,  and  ulti- 
mately coma,  are  the  phenomena  ordinarily  present  in  very  threit- 
ening  or  fatal  cases*  A  copious  flow  of  saliva  has  also  been  ob- 
served ;  but  this  is  a  very  frequent  attendant  on  nausea  from  what- 
ever cause.  Death  usually  occurs  after  a  considerable  period,  ii 
the  greater  number  of  cases,  probably,  between  twenty  and  thirty 
hours  from  the  taking  of  the  poison.  The  appearances  after  death 
are  marks  of  inflammation  in  the  stomach  and  bowels,  dark  and 
nncoagulable  blood,  and  a  loss  of  contractility  in  the  heart. 

The  quantity  capable  of  causing  death  has  not  been  determioei 
In  general,  when  fatal  results  have  followed  one  or  a  few  doBes  of 
the  poison,  the  quantity  known  to  have  been  taken  has  been  inde- 
finite, as,  for  example,  draughts  of  a  strong  decoction  of  the  leaves, 
of  a  handful  of  the  leaves  boiled  in  water,  &c.    Poisonous  symp- 
toms of  the  most  alarming  kind  have  been  produced  by  a  drachm 
of  the  powder;  but  the  patient  recovered.    In  PermroHa  Matena 
ifedica,  it  is  stated  that  a  respectable  practitioner  of  Suffolk,  Eng- 
land, was  in  the  habit  of  giving  an  ounce  of  the  tincture  at  one 
dose,  and,  if  he  found  no  effect  at  the  end  of  twenty -four  hours,  of 
repeating  the  dose,  which  then  rarely  failed  to  lower  the  pulse  in 
the  desired  degree ;  and  this  was  done  not  only  with  safety,  bnt 
with  decided  advantage.    Sometimes  vomiting  quickly  followed; 
but  never  any  dangerous  symptom.    Dr.  Pereira  himself  frequently 
gave  a  drachm  of  the  best  tincture  three  times  daily  for  a  fort- 
night, without  any  marked  effect.     The  tincture,  well  prepared, 
contains  the  virtues  of  a  drachm  of  the  leaves  in  a  fluidounce. 
These  facts  are  no  doubt  authentic;  but  they  only  prove  the  great 
difference  of  susceptibility  to  the  action  of  digitalis,  and  offer  no 
ground  for  the  use  of  the  medicine  in  so  large  a  dose.    I  should 
consider  that,  after  what  has  been  made  known  of  the  occasional 
powerful  action  of  the  medicine,  a  practitioner  who  should  admin- 
ister an  ounce  of  the  tincture  at  one  dose,  to  an  individual  not 
accustomed  to  its  use,  would  be  guilty  of  manslaughter,  should  the 
patient  die  from  the  effects  of  the  medicine. 

The  treatment  adapted  to  poisoning  from  a  large  dose  of  digitalis, 
if  the  patient  has  not  vomited,  is  to  administer  ipecacuanha  tUl 
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ih\B  effect  is  produced;  if  vomiting  has  taken  place,  to  assist  in 
frashing  out  the  stomach  by  means  of  copious  draughts  of  warm 
irater  or  demulcent  drink's,  to  which  tannic  acid  may  be  added,  in 
:>rder  to  form  an  insoluble  compound  with  the  active  principle. 
Afterwards,  opium  should  be  administered  by  the  rectum  or  sto- 
mach, a  sinapism  applied  to  the  epigastrium,  and  the  strength 
supported,  if  necessary,  by  whine- whey,  carbonate  of  ammonia,  &c. 
Permanence  <jf  Operation  and  Cumulative  Tendency.  There  are  two 
sircumstances  in  the  operation  of  digitalis,  which,  from  their  prac- 
tical importance,  require  particular  notice.  One  of  these  is  the 
long  continuance  of  its  effects,  after  having  been  once  produced, 
without  its  further  administration,  and  the  other  its  tendency  to  a 
cumulative  operation. 

Not  unfrequently  the  reduction  of  the  pulse  produced  by  digi- 
talis, or  the  increased  flow  of  urine  occasioned  by  it,  will  continue 
to  a^greater  or  less  extent  for  days,  if  brought  about  by  the  con- 
tiaued  use  of  small  doses  of  the  medicine ;  and,  when  any  decided 
symptoms  appear,  they  do  not  subside  completely  until  after  seven 
or  eight  days  or  more. 

Soon  after  foxglove  came  into  use,  attention  was  called  to  its 
remarkable  f)roperty,  after  having  been  given  daily,  in  small 
bat  increasing  doses,  for  a  considerable  time,  without  observable 
effect,  of  beginning  abruptly  to  act  with  great  energy,  as  if  with 
the  accumulated  effect  of  all  that  had  been  previously  taken. 
Alarming  instances  of  this  kind  were  not  unfrequently  observed; 
and  sometimes  fatal  effects  occurred.  Dr.  Blackall  mentions  a  case, 
in  which  death  appeared  to  be  caused  by  two  drachms  of  the  in- 
fusion, taken  daily  for  some  time.  I  myself,  many  years  since, 
witnessed  the  death  of  a  boy,  with  symptoms  strongly  resembling 
those  of  poisoning  by  digitalis,  who  had  for  some  time  been  taking 
the  ordinary  doses,  without  effect,  for  dropsy.  Nevertheless,  I  have 
no  doubt  that  the  danger  from  this  cause  has  been  over-estimated; 
and  many  have  been  deterred  from  the  efficient  use  of  the  medicine 
by  causeless  apprehension.  It  is  always  proper  to  commence  with 
a  small  dose,  smaller  indeed  than  will  be  likely  to  produce  any 
visible  effect  of  itself;  because  there  is  in  some  a  most  remarkable 
susceptibility  to  the  action  of  the  medicine.  Even  two  grains  have 
produced  alarming  symptoms.  But  with  this  caution,  and  due 
care  and  watchfulness  in  the  increase  of  the  dose,  I  believe  that 
the  tiierapeutic  influence  of  the  medicine  can  always  be  obtained 
without  danger.    In  regard  to  its  cumulative  operation,  should  no 
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observable  effect  have  been  prodaced,  with  gradually  increa 
doses,  bj  the  time  that  a  poisoDous  quantity  has  been  taken  ] 
gether,  a  drachm  of  the  powder,  or  a  fluidounce  of  the  tincture 
example,  it  would  be  advisable  to  suspend  the  medicine  for  a 
days,  and  afterwards  resume,  if  thought  advisable. 

Shw  Diminution  of  Susceptibility.  Another  fact  of  value,  in  re 
ence  to  the  operation  of  digitalis,  is  that  the  susceptibility  U 
influence  decreases  slowly;  so  that,  afler  having  ascertained 
effective  dose,  it  will  not  be  necessary,  as  in  the  case  of  opium 
other  cerebral  stimulants,  to  increase  it  rapidly  in  order  to  sua 
a  given  effect 

2.  Mode  of  Operation. 

After  what  has  been  already  said,  little  will  be  required  u 
this  point.  The  reader  is  already  aware  of  my  belief  that  d 
talis  is  a  local  excitant,  and  that,  when  given  in  large  doses 
the  stomach,  it  is  capable  of  irritating  or  even  inflaming  I 
organ,  and  thus  of  producing  a  general  sympathetic  excitem 
attended  with  increased  frequency  of  pulse  and  heat  of  the  bo 
but  that,  when  taken  in  quantities  insufficient  to  irritate 
stomach,  it  is  in  no  degree  capable  of  exciting  the  heart, 
augmenting  the  temperature.  He  is  also  aware,  thflt  I  consi 
the  essential  effects  of  the  medicine  upon  the  system  geners 
to  be  sedative  to  the  nervous  centres  and  the  circulation, 
to  the  latter  through  its  influence  on  the  former.  There  cai 
no  doubt  that  these  effects  are  produced  through  absorption.  ] 
true  that  the  active  principle  of  digitalis  has  not  been  discovc 
in  the  urine;  but  the  proportion  of  digitalin  is  so  exceedio 
minute,  in  relation  to  the  effect  produced,  that  this  should  nol 
expected.  The  proof  of  absorption  is  afforded  by  the  facts,  t 
when  injected  into  the  cellular  tissue,  it  is  capable  of  prodm 
the  same  effects  as  when  exhibited  by  the  stomach ;  that  its  diur 
operation  has  been  induced  by  its  application  to  the  surface  of 
body;  and  that,  when  introduced  into  the  blood-vessels,  it  act 
the  same  manner  as  when  brought  in  other  modes  into  con 
with  the  body,  though  more  rapidly.  The  evidence  of  its  prin 
influence  upon  the  nervous  centres,  and  through  them  on  tbeh< 
is  afforded  by  the  fact  already  stated  that,  if  the  par  vagun 
divided  on  both  sides,  it  ceases  to  reduce  the  heart's  action,  an< 
moderate  quantities  produces  no  effect  upon  it.  The  dark 
liquid  state  of  the  blood,  and  the  loss  of  contractility  of  the  h< 
are  probably  due  also  to  an  influence  exercised  upon  theM 
vital  constituents  of  the  system  through  the  encephalic  oenlrai 
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8.  Therapeutic  Application. 

Digitalis  has  been  known  as  a  medicine  from  the  earlier  modern 
times;  though  the  ancients  were  probably  altogether  ignorant 
of  its  powers.  It  was  recommended  in  scrofula  by  Van  Hel- 
mont  and  Boerhaave,  and  is  said  to  have  held  a  place  in  the 
London  Pharmacopoeia  in  1721,  though  aflterwards  excluded.  It 
never,  however,  was  in  general  use;  and  attracted  little  atten- 
tion from  the  profession,  until  the  appearance  of  Dr.  Withering's 
monograph  in  1775,  recommending  it  as  a  most  valuable  remedy  in 
dropsy.  Its  important  sedative  properties  were  soon  developed ; 
and,  both  as  a  diuretic  and  a  sedative,  it  now  takes  a  rank  inferior 
only  to  a  few  of  our  most  esteemed  medicines. 

Digitalis  is  indicated,  as  a  sedative,  whenever  inordinate  action 
of  the  heart  is  to  be  reduced,  or  high  nervous  excitement  to  be 
allayed,  provided  that  time  be  allowed  for  the  safe  employment  of 
the  remedy.  It  is  contraindicated  in  debility  of  the  heart,  and 
prostrated  states  of  nervous  power;  and  hence  is  hazardous  near 
the  close  of  exhausting  diseases,  though  it  might  seem  to  be  called 
for  by  frequency  of  the  pulse  and  nervous  disturbance.  Nor,  in 
conseqaence  of  its  slow  action,  can  it  be  relied  on  in  cases,  in  which 
an  immediate  and  energetic  impression  upon  the  nervous  centres, 
or  upon  the  heart  is  required.  It  is  also  contraindicated  when 
there  is  high  vascular  irritation  or  inflammation  of  the  stomach. 

Inflammation.  This  aflFection  would  appear  to  offer  obvious  in- 
dications for  the  use  of  digitalis,  both  from  the  circulatory  and 
nervous  excitement  which  enters  into  its  constitution;  and  the 
sedative  powers  of  the  medicine  had  no  sooner  been  determined, 
than  attention  was  strongly  directed  to  it  as  a  means  of  cure  in  this 
affection.  It  was,  indeed,  hoped  that  it  might  prove  a  substitute 
for  the  lancet,  and  thus  cure  the  disease  without  debilitating  the 
patient.  Experience,  however,  soon  disappointed  these  beautiful 
expectations;  and  digitalis  was  found  not  to  be  a  reliable  remedy 
in  inflammation.  The  reason  of  this  is  obvious.  It  is  not  solely  a 
reduction  of  the  circulation,  or  of  nervous  excitement,  that  is  wanted 
in  this  pathological  condition.  There  is  an  indication,  also,  for 
altering  the  character  of  the  blood.  This  is  done  by  bleeding,  the 
antimonials,  and  other  arterial  sedatives ;  and  this  is  what  digitalis 
&ils  to  do.  Another  objection  to.  relying  upon  it,  in  the  phleg- 
nuttiaB,  is  the  frequent  necessity  for  a  promptness  of  treatment  to 
which  digitalis  is  nnsuited,  because  hazardous,  if  used  in  large  doses 
with  a  view  to  immediate  effect  While  we  are  cautiously  admi-' 
nistering  the  remedy,  and  watching  fixr  thd  eflbotfl  of  its  repealed 
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doses,  the  time  for  efficient  interference  often  passes,  and  its  influence 
may  thus  come  too  late.  Nevertheless,  it  is  sometimes  yerj  aer- 
viceable  in  inflammatory  diseases,  as  an  adjuvant  to  other  measorefl; 
or  even  as  a  substitute  for  the  lancet,  when  this  could  not  ha?6 
been  employed,  or  can  be  employed  no  longer.  Whenever,  in  these 
diseases,  there  is  an  indication  for  reducing  the  pulse,  and  theUood 
is  too  much  impoverished  to  admit  of  further  change,  but  yet  not 
80  depraved  as  to  be  unfit  for  the  support  of  the  functions,  as  it 
is  in  the  typhoid  state,  then  digitalis  may  be  given,  and  will  not 
unfrequently  prove  useful.  Another  condition  often  attendant  on 
inflammation  calls  specially  for  this  remedy.  I  allude  to  seroos 
eflFusion,  of  which  digitalis  powerfully  promotes  the  absorption, 
partly  perhaps  by  depressing  the  pulse,  but  chiefly  by  its  diuretic 
action.  Unless  there  is  frequency  of  pulse  to  be  subdued,  with  a 
condition  contraindicating  the  loss  of  blood,  or  serous  effusion 
which  it  is  desirable  to  remove  by  absorption,  this  medicine  is  of 
little  use  in  the  phlegmasia3;  when  these  two  conditions  are  con- 
joined, it  is  often  highly  serviceable. 

In  pneumonia^  it  has  been  recommended  either  in  one  large  dose, 
so  as  to  bring  the  system  promptly  under  its  depressing  influence, 
or  in  very  minute  doses  repeated  every  hour,  till  the  same  effect  is 
produced;  but  we  have,  I  think,  safer  and  much  more  reliable 
means  for  accomplishing  the  same  object;  and  I  do  not,  therefore, 
think  the  treatment  advisable. 

But  in  pleurisy  and  pericarditis^  with  copious  effusion,  especially 
in  their  advanced  stage  or  chronic  condition,  digitalis  is  oflea  very 
useful,  particularly  in  connexion  with  calomel.  Squill  often  also 
answers  the  same  purpose,  as  regards  the  absorption  of  the  liquid, 
but  it  is  less  suitable  than  digitalis,  when  there  is  a  frequent  pulse 
requiring  reduction.  In  cases  where  the  choice  between  digitalis 
and  squill  is  doubtful,  the  two  remedies  may  be  given  conjointly, 
and  both  often  with  calomel. 

In  meningeal  inflammation^  especially  in  children,  the  same  indi- 
cation often  exists;  much  of  the  danger  here  being  attributable  to 
the  pressure  of  the  effused  serum  upon  the  brain. 

Acute  rlieiimatism  often  calls  for  digitalis,  in  that  anemic  condition 
in  which  bleeding  is  inappropriate,  and  especially  when  conjoined 
with  pericardial  or  endocardial  inflammation.  Under  these  cir- 
cumstances, it  is  all-important  to  quiet  the  heart,  the  movements 
of  which  are  acting  as  a  perpetual  source  of  irritation  to  the  in- 
flamed membranes.  It  may  here  in  general  bo  usefully  associated 
with  calomel,  and  almost  always  with  nitre. 
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ScTtfuhus  inflammation  is  often  attended  with  a  frequent  pulse, 
which  it  is  generally  not  permitted  to  reduce  by  bleeding,  and  in 
which  even  the  antimonials  may  be  contraindicated,  either  by  their 
tendeDcy  to  nauseate,  or  their  effect  in  impairing  the  blood.  Digi- 
Ulis  may  be  usefully  employed  in  these  cases,  in  connexion  with 
the  appropriate  tonics  and  alteratives.  It  has  already  been  stated, 
that  scrofula  was  the  complaint  in  which  digitalis  was  first  used. 

Fcven.  In  the  febrile  state,  not  less  than  in  the  inflammatory, 
there  would  seem  to  be  an  indication  for  the  sedative  effects  of  digi- 
talis oa  the  heart  and  nervous  system;  but  experience  has  not  pro- 
nounced more  decidedly  in  its  favour,  in  the  idiopathic  fevers,  than 
in  the  pblegmasiae.  Something  more  than  a  reduction  of  the  pulse 
is  necessary  here  also ;  and,  in  the  highest  stage  of  excitement, 
digitalis  would  generally  fail  to  produce  even  this  effect,  unless  in 
hazardous  doses.  When,  however,  the  violence  of  the.  disease  has 
ibated,  while  the  pulse  remains  very  frequent,  digitalis  may  some- 
times be  usefully  employed,  if  there  be  no  typhous  complication 
present  It  is  peculiarly  applicable,  in  connexion  with  tonics,  to 
those  cases  of  imperfect  convalescence  from  fever  in  which  the  pulse 
oontinaes  obstinately  frequent. 

In  inUrmiiieni /every  the  remedy  has  been  employed  by  Bouillaud 
tad  others,  as  an  anti periodic,  with  asserted  success;  but  it  is,  to 
^J  the  least,  of  doubtful  efficacy,  and  should  not  be  confided  in  to 
the  neglect  of  the  cinchona  alkaloids. 

I  think  I  have  found  considerable  benefit  from  digitalis  in  scarkt 
M'er^  in  which  the  extraordinary  frequency  of  the  pulse  is  one  of 
the  most  prominent  symptoms.  I  have  not,  however,  used  it  in 
the  cases  of  young  children,  and  do  not  consider  it  applicable  to 
the  malignant  form  of  the  disease. 

Active  Ilemorrhage.  In  all  cases  of  active  hemorrhage,  except 
that  from  the  stomach  and  bowels,  in  which  its  local  irritating  pro- 
perty might  prove  hurtful,  there  is  an  indication  for  the  use  of 
digitalis,  when  the  patient  is  too  weak  to  justify  bleeding,  and  the 
pulse  is  very  frequent.  It  may,  under  such  circumstances,  be  ap- 
propriately combined  with  acetate  of  lead,  or  other  astringents. 

Phihms.  At  one  time  digitalis  had  a  high  reputation  in  phthisis; 
and  great  success  was  apparently  met  with,  in  the  cure  of  the 
difieasc,  by  its  use.  The  journals  teemed  with  favourable  reports 
of  its  efficiency.  It  is  needless  to  say  that,  with  the  imperfect 
means  then  existing  of  diagnosticxiting  thoracic  diseases,  chronic 
catarrh  and  other  affections  of  the  chest  were  not  unfrequently 
confounded  with  genuine  tuberculous  oonsumption,  and  that  the 
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cases  cared  belonged  in  all  probability  to  the  former  category.  N( 
one  now^  expects  to  care  phthisis  with  digitalis,  or  even  materiall} 
to  modify  the  diathesis  upon  which  the  deposition  of  tubercles  de 
pends.  All  that  can  be  expected  from  it  is  to  control,  in  some  degree 
the  excessive  frequency  of  the  pulse  characteristic  of  the  disease 
to  allay  nervous  irritation,  and  to  diminish  night-sweats,  or  promok 
absorption,  by  its  diuretic  influence;  and  these  effects  can  probaU] 
be  obtained  in  general  as  well  by  other  measures,  less  liable  to  dis 
turb  the  digestive  organs,  which  it  is  important  to  keep  in  as  health] 
a  state  as  possible.  Still,  there  are  occasions,  in  the  coarse  of  phthi 
sis,  in  which  the  remedy  may  be  advantageously  resorted  to  as  i 
palliative,  especially  to  quiet  the  action  of  the  heart,  and  favour  th 
absorption  of  effused  liquid,  though  caution  is  necessary  to  prevent 
the  prostrating  effect  of  over-doses. 

Disease  of  the  Heart  and  Arteries.  Perhaps  in  no  affection  doe 
digitalis  act  more  happily,  as  a  sedative,  than  in  diseases  of  tin 
heart.  It  is  called  for  in  these  complaints,  whether  functional  oi 
organic,  whenever  the  heart  beats  too  strongly  or  too  frequently 
provided,  in  the  latter  case,  the  frequency  is  not  a  pure  result  ol 
debility.  Notice  has  already  been  taken  of  its  use  in  endocarditii 
and  pericarditis. 

In  hypertrophy  of  the  hearty  without  valvular  disease,  and  the  poK 
result  of  cardiac  irritation,  it  is  an  admirable  remedy,  in  connexioc 
with  a  due  amount  of  depletion,  rest,  and  low  diet.  In  this  aflb 
tion,  the  heart  should  be  kept  under  its  influence  for  a  long  time 
the  remedy  being  only  occasionally  intermitted  for  a  few  days,  it 
order  to  prevent  serious  consequences  from  accumulation.  A  long® 
intermission  than  a  week,  on  this  account,  is  never  necessary;  and 
at  these  times,  the  place  of  digitalis  may  be  supplied  with  som' 
other  one  of  the  nervous  sedatives,  especially  hydrocyanic  acid. 

In  hypertrophy,  vnth  valvular  disease,  and  dependent  upon  it,  tb 
remedy  is  less  beneficial ;  because  the  overgrowth  of  the  muscle  i 
usually  a  provision  of  nature,  under  these  circumstances,  to  regulal 
the  movement  of  the  blood,  disturbed  by  the  deranged  state  of  tl 
valvular  openings.  To  illustrate  my  meaning,  I  would  merely  a« 
duce  the  instances  of  constriction  of  the  aortic  orifice,  and  imperfe 
closure  of  the  mitral  valves ;  in  the  former  of  which  the  left  ve 
tricle  becomes  hypertrophied,  in  order  that  it  may  compensate,  I 
the  force  of  the  current  of  blood  sent  from  it  into  the  system,  f 
the  deficiency  of  its  volume;  while,  in  the  latter,  a  similar  resu 
takes  place,  in  order  that  the  loss  to  the  body  at  large  of  the  po 
tion  of  blood  regurgitating  with  each  ventricular  contraction,  mc 
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be  counterbalanced  by  the  greater  capacity  and  vigour  of  the  ven- 
tricle. In  each  of  these  cases,  all  the  functions  would  sufiTer  from 
a  defective  supply  of  blood,  were  it  not  for  the  hypertrophy;  and 
whatever  tends  to  depress  the  cardiac  action,  must  just  so  far  dimi- 
nish this  counteracting  influence,  and  impair  the  general  health. 
The  principle,  in  these  cases,  is  to  employ  digitalis  only  when  the  , 
action  is  in  excess;  in  other  words,  when  the  general  functions 
suffer,  in  consequence  of  a  larger  supply  of  blood  than  they  require 
for  their  healthful  performance. 

In  dilatation  of  the  hearty  which  is  generally  associated  with  ansB- 
mia,  and  in  which  the  tissue  of  the  heart  itself  is  probably  enfee- 
bled by  defective  nutrition,  the  use  of  a  sedative  agent  would 
seem  to  be  contraindicated;  and  certainly  it  is  necessary  to  exercise 
caation  in  the  use  of  digitalis  in  this  affection.  But  when,  as  often 
happens  in  dilatation,  the  heart  acts  excessively  under  the  irritation 
Bent  to  it  through  the  nervous  centres,  from  the  insufficiently  sup- 
plied functions,  and  by  this  very  excess  of  action  is  exhausted  and 
still  farther  weakened,  digitalis  may  often  be  given  with  great 
henefit,  if  accompanied  with  chalybeates,  the  mineral  acids,  or  other 
tonics,  in  order  to  improve  the  character  of  the  blood.  An  import- 
ant incidental  advantage,  in  these  cases,  is  frequently  its  effect  in 
removing  the  dropsical  effusion,  whether  in  the  pericardium,  the 
other  serous  cavities,  or  the  general  areolar  tissue,  which  so  fre- 
qnently  complicates  them. 

Functional  palpitation  of  the  hearty  either  from  plethora,  ansemia, 
or  mere  nervous  disorder,  is  often  more  or  less  benefited  by 
^I'gitalis;  but  the  remedy  is  applicable  only  to  the  cases  in  which 
the  affection  has  a  certain  degree  of  permanency,  and  not  at  all 
^  those  occasional  and  fugitive  attacks  which  occur  under  pass- 
ing excitements,  and  are  so  common  in  hysterical  women,  and 
nervous  persons  in  general.    For  these  it  is  not  sufficiently  quick 
iQ  its  action,  and   is   much   inferior  to  the   nervous  stimulants, 
^hich  operate  by  equalizing  excitement.     "Whenever  digitalis  is 
^hibited,  in  the  more  enduring  cases  of  palpitation,  it  should  be 
associated  with  measures  calculated  to  remove  the  cause;  as  other- 
wise it  will  be  of  little  comparative  service,  merely  repressing  the 
cardiac  excitement,  without  correcting  the  conditions  of  system  of 
which  that  excitement  is  intended  to  be  an  index,  and  sometimes 
even  a  remedy.     In  plethoric  cases,  therefore,  it  should  be  accom- 
panied with  measures  for  diminishing  the  quantity  and  lowering 
the  quality  of  the  blood,  and,  in  the  anemic,  with  others  of  an 
exactly  opposite  character. 
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In  ny>*iirunHA  conorally,  and  particularly  in  aneurism  f^  Ac 
acrta ^  di'^haWs  sometimes  jtroves  serviceable  bv  lessening  the  dis- 
tending eflect  of  the  heart's  contraction,  when  the  circulation  is  too 
vigorous  or  too  much  excited.  It  acts,  however,  only  as  a  palliir 
tive. 

Xeno^iJi  D'.s^jse.^.  Sufficient  has  already  been  said  of  the  use  of 
digitalis  in  palpitations  of  nervous  origin.  It  has  been  recom- 
mended in  some  spasmo.lic  affjctions,  as  epilepsy  and  spasmodic 
QHhmn;  and  mriy  Lave  r-cca^ionally  proved  serviceable  in  these 
diseases;  but  it  is  inferior  to  many  other  remedies  more  commonlv 
employed:  and  is  peculiarly  indicated  only  when  the  spasmodic 
disease  is  atten-led  witli  a  i»revalent  abnormal  frequency  of  pulac 
In  dtfirinm  tremen-K  in  which  it  has  also  been  recommended,  it  is 
of  more  doubtful  propriety:  for,  thougli  it  may  sometimes  bene- 
ficially re<lucc  the  circulation  when  excited,  there  would  always  be 
danger  of  inducing  prostration,  which^  in  this  affection,  when  un- 
complicate<l  with  meningeal  inflammation,  is,  I  believe,  the  chief 
source  of  danger.  A'-ut^;  mnw'n,  when  attended  with  cerebral  and 
cardiac  excitement,  and  especially  when  depletory  measures  maybe 
deemed  inappropriate,  and  tlic  cerebral  stimulants  are  not  admis- 
sible, may  sometimes  be  advantageously  treated  with  digitalis. 

Allusion  has  been  made  above  to  the  antaphrodisiac  property, 
said  to  be  possessctl  in  an  extraordinary  degree  by  this  medicine. 
In  April,  1853,  the  attention  of  the  profession  was  called,  by  M.  L 
Corvisart,  in  a  communication  contained  in  the  Union  Medicale^  to 
several  cases  of  siMsrinrHnrrhata^  whicli  had  either  been  cured  or  bene- 
fited by  this  remedy,  given  in  the  ordinary  doses  through  the  day. 
(^Ann,  de  Thcrap.,  18:»^,  p.  50.)     This  favourable  report  of  it  wis 
afterwards  confirmed  by  Dr.  Bruglimans,  in  the  Journal  de  Medicine 
of  Brussels  (Nov.  1853),  who  found  it  extremely  useful,  not  only  in 
the  affection  mentioned,  but  also  generally  in  erethism  of  the  geni- 
tal organs,  such  as  attends  gonorrhcea  and  chancre ;  and,  from  his 
account,  it  may  be  inferred  to  be  e«iually  applicable  to  the  irrita- 
tions and  inflammations  of  these  parts  from  other  causes.  (Jouni.de 
Phnrm.  a  de  Chim.^  Vov.  Is.'.-l,  p.  KVJ.)     Still  later  (Oct.  1S54),  a 
case  (,f  severe  s[)crrnrit.Trlia':i  is  iv-lat.Ml  bv  M.  Laroche,  in  the  Ga- 
zdU'  JA''7/m/r.,  whicli  was  cured  by  tlir  r.Mnudy  in  three  weeks.  {Loud, 
Mrd.  Tinm  and  Gn::,,  \nv.  Is.M,  p. -IT;;.^     Should   it  be   found  to 
fullil  tiie  expectations  which  tlicsc  rrju.rts  in  its  favour  are  calcu- 
lated to  excite,  it  would  prove  a  most  valuable  reme«ly,  even  though 
I»ossessed  of  no  other  reconimendalion. 
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4.  Administration. 
In  cases  admitting  of  delay,  one  grain  of  the  powdered  leaves 
uiy  be  given,  in  the  form  of  pill,  twice  or  three  times  a  day,  and 
Dcreased  every  other  day  by  one-quarter  or  one-half  of  the  dose, 
mtil  its  effects  are  experienced,  or  until  from  two  scruples  to  a 
inclim  shall  have  been  taken,  when,  should  it  have  produced  no 
KQsible  effect,  it  should  be  suspended  for  a  few  days,  for  fear  of  a 
emulative  operation,  and  afterwards  resumed.  When  it  begins  to 
operate,  the  dose  for  a  like  reason  should  be  diminished,  so  as  simply 
to  maintain  its  influence;  and,  if  nausea  and  vomiting,  or  great  pros- 
tration »re  produced,  it  should  be  suspended ;  to  be  resumed,  in  a 
Bmaller  dose,  when  these  effects  have  subsided.  If  these  rules  are 
observed,  I  believe  that  it  may  always  be  given  with  safety. 

Id  acute  cases,  as  for  example  in  inflammatory  rheumatism  or 
pericarditis,  a  grain  may  be  given  every  four  or  six  hours,  its 
elfects  being  closely  watched. 

The  officinal  Infusion  (Infdsum  Digitalis,  U.  S.)  is  prepared  by 
macerating  a  drachm  of  the  leaves  in  half  a  pint  of  boiling  water, 
and  adding  a  fiuidounce  of  tincture  of  cinnamon.  The  dose  of  this 
preparation,  usually  recommended,  is  half  a  fiuidounce ;  but,  if  the 
iofusion  is  well  made,  this  would  be  out  of  proportion  to  the  dose 
of  the  powdered  leaves.  Two  fluidrachms  are  as  much  as  should 
he  given  for  a  commencing  dose.  It  may  be  repeated,  and  other- 
vise  regulated,  as  advised  for  the  pill. 

The  Tincture  {TiNCTVRA  DiGlTAUS,  U.S.)  is  made  in  the  propor- 
tion of  four  ounces  to  two  pints  of  diluted  alcohol.  The  dose  of 
Ais,  equivalent  to  a  grain  of  the  powder,  is  eight  minims,  or  about 
lizteen  drops,  to  be  repeated  and  increased  as  directed  for  the  pill. 
Aa  found  in  the  shops,  the  tincture  is  not  unfrequently  feeble,  being 
prepared  probably  from  inferior  leaves,  or  from  the  leaf,  midrib, 
ud  footstalk  mixed  together.  It  should  have  a  dark  colour,  and 
» very  bitter  taste. 

DIGITALIN. — This  is  the  active  principle  of  digitalis,  first  ob- 
'Wned  separate  by  M.  Homolle,  of  France,  and  abundantly  proved 
^J  the  experiments  of  MM.  Homolle  and  Quevenne,  to  concentrate 
^  itself  all  the  virtues  of  the  medicine.*    It  is  prepared,  as  recom- 

*  rnfortunat^ly,  the  discoverer  conferred  upon  it  the  name.of  digitaltne,  reserv- 
Bgthat  of  digitalin  for  another  i)eculiar  principle  contained  in  the  leaves,  which, 
•tever,  is  quite  inert.  According  to  the  English  pronunciation  of  these  words, 
^  Is  too  little  difference  in  their  sound  to  admit  of  the  retention  of  them  both ; 
wd  I  therefore  use  the  term  digitalin  to  express  the  active  principle,  which  is  iu 
>^fdince  with  the  nomenolatare  for  substances  of  this  kind  adopted  in  the  U.  8. 
I^iipeBatioiy. 
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mended  by  these  authors,  in  their  elaborate  treatise  on  the  subject, 
published  in  BouchardaCs  Archives  (Jan.  1854),  by  forming  an  infu- 
sion, precipitating  inert  matter  by  subacetate  of  lead,  precipitating 
the  excess  of  the  salt  of  lead  by  carbonate  and  phosphate  of  soda, 
separating  the  lime  contained  in  the  infusion  by  oxalate  of  ammo- 
nia, and  then  treating  the  filtered  liquor  with  tannic  acid.  This 
forms  with  the  digitalin  an  insoluble  compound,  which  is  mixed 
with  protoxide  of  lead,  then  dried,  and  treated  with  alcohol.  The 
oxide  of  lead  separates  the  tannic  acid,  and  the  digitalin  is  dis- 
solved by  the  alcohol,  from  which  it  is  separated  by  distilling  off 
the  latter.  It  is  purified  from  accompanying  substances  by  means 
of  highly  concentrated  ether,  which  leaves  the  digitalin  sufficiently 
pure  for  use. 

Digitalin  is  in  the  form  of  a  slightly  yellowish  powder;  scarcely 
crystallizable ;  unalterable  in  the  air;  of  a  feeble,  peculiar,  aromatic 
odour;  sternutatory  when  brought  near  the  nostrils;  of  a  taste  in- 
tensely bitter,  but  slowly  developed  in  the  mouth;  soluble  in  about 
2000  parts  of  cold,  and  1000  of  hot  water;  very  soluble  in  alcohol 
and  chloroform,  but  very  slightly  so  in  concentrated  ether;  fusi- 
ble by  heat,  but  not  volatilizable  without  change;  inflammable; 
and  neuter  in  its  relations  to  acids  and  alkalies.  It  contains  no 
nitrogen.  Its  characteristic  property  is  that  of  forming  a  green 
solution  in  concentrated  muriatic  acid. 

As  it  is  a  perfectly  well  characterized  principle,  capable  of  being 
prepared  of  definite  strength,  possessing  all  the  medical  virtues  of 
digitalis,  and  producing,  as  shown  by  numerous  observations,  pre- 
cisely the  same  effects  as  that  medicine,  both  in  health  and  disease, 
it  would  form  an  excellent  substitute  for  it,  and  has  been  used  for 
the  purpose  to  a  very  considerable  extent.  Its  advantages  over 
the  leaves,  and  their  officinal  preparations,  are  the  uniformity  of  its 
strength,  and  its  facility  of  administration.  According  to  MM. 
Homolle  and  Quevenne,  it  is  most  advantageously  given  in  the 
form  of  minute  pills  or  globules,  in  which  the  medicine  is  enve- 
loped in  a  coating  of  sugar,  so  as  to  cover  its  taste.  Upon  the 
same  authority,  one  part  of  it  is  equal  to  50  parts  of  good  digitalis, 
and  75  parts  of  that  medicine  of  medium  quality.  Each  globule, 
as  prepared  by  them,  contains  one  milligramme  (about  u'g  part  of 
a  grain)  of  the  digitalin,  and  five  centigrammes  (about  f  of  a  grain) 
of  sugar,  and  may  be  considered  as  representing  a  grain  of  digitalis. 
The  dose,  therefore,  is  one  globule,  to  be  given  twice  or  three  times 
a  day,  and  managed  in  other  respects  as  recommended  above  for 
the  powdered  leaves.    A  tincture  of  digitalin,  prepared  by  dissolv* 
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ing  one  grain  in  a  fluidounce  of  alcohol,  would  have  the  average 
strength  of  good  tincture  of  digitalis,  and  might  be  given  in  the 
same  dose. 

Attempts  have  been  made  to  employ  both  digitalis  and  digitalin 
by  the  endermic  method ;  but  they  occasion  so  much  irritation  in 
the  denuded  surface,  that  their  use  in  this  way  is  inconvenient. 


II.  TOBACCO. 

TAB ACUM.  U.  S.,  LoncL,  Ed,  Dub. 

Origin.  Tobacco  consists  of  the  leaves  of  Nicoiiana  Thbacvm,  a 
well-known,  annual  plant,  indigenous  in  tropical  America,  and  cul- 
tivated in  most  civilized  countries,  but  nowhere  so  extensively  as 
in  the  United  States.  All  parts  of  the  plant  have  medicinal  pi)o- 
perties;  but  the  leaves  only  are  officinal.  These  are  cut  in  August, 
dried  under  cover,  and  then  tied  in  bundles,  in  which  condition  they 
come  into  the  market.  By  drying,  they  acquire  an  odour  not  before 
possessed,  and  are  probably  somewhat  modified  in  other  respects. 

Properties.  Dried  tobacco  leaves  are  yellowish-brown,  of  a  pecu- 
liar strong  narcotic  odour,  and  a  bitter,  acrid,  nauseating  taste. 
They  impart  their  virtues  to  water  and  alcohol.  These  virtues  are 
destroyed  or  dissipated  by  long  boiling;  so  that  the  extract  is 
nearly  inert. 

Active  Principles.  There  are  two  active  principles  in  tobacco, 
nicotia  and  nicotianin,  the  former  an  organic  volatile  alkali,  the  lat- 
ter a  concrete  volatile  oil.  It  is  the  nicotia  upon  which  the  powers 
of  the  medicine  mainly  depend. 

Nicotia  was  discovered  by  Vaaquelin ;  but  was  first  obtained 
quite  pure  by  MM.  Henry  and  Boutron.  It  exists  in  the  leaves 
combined  with  an  excess  of  some  organic  acid,  and  becomes  fixed 
by  this  combination.  In  the  process  for  procuring  it,  employed 
by  the  chemists  last  mentioned,  the  native  salt  as  it  exists  in  the 
leaves,  is  decomposed  by  means  of  soda,  and  the  nicotia  then  sepa- 
rated by  distillation.  As  the  alkaloid  comes  over,  it  is  received  in 
sulphiiric  acid  diluted  with  water,  from  which  it  is  again  separated, 
in  a  purer  form,  by  the  addition  of  soda,  and  another  distillation. 
As  thus  obtained,  it  is  still  mixed  with  water  and  ammonia,  the 
latter  of  which  is  separated  along  with  it  from  the  leaves.  From 
these  impurities  it  may  be  freed  by  placing  it  under  the  receiver  of 
an  air-pomp,  and  exhausting  the  air. 
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It  is  a  colourless  or  nearly  colourless  liquid,  somewhat  heavier 
than  water,  having  little  odour  when  cold,  very  irritant  to  the  nos- 
trils when  heated,  of  an  exceedingly  acrid  taste,  entirely  volatiliza- 
ble,  inflammable,  soluble  in  water,  alcohol,  ether,  and  the  fixed  and 
volatile  oils,  of  a  strongly  alkaline  reaction,  and  capable  of  forming 
salts  with  the  acids,  most  of  which  are  crystallizable,  and  have  the 
acrid  taste  of  their  base.  Tt  contains  no  oxygen,  but  an  unusually 
large  proportion  of  nitrogen;  consisting  of  2  equivalents  of  nitro- 
gen, 20  of  carbon,  and  14  of  hydrogen.  Tobacco  contains  from 
two  to  about  eight  per  cent,  of  it,  according  to  the  quality. 

Nicotianin  is  procured  by  distilling  the  leaves  with  water.  It 
concretes  upon  the  surface  of  the  water  distilled,  in  the  form  of  a 
fatty  matter.  It  is  volatile,  with  the  odour  of  tobacco  smoke,  and 
somewhat  bitter.  One  grain  of  it  occasions  giddiness  and  nausea 
when  swallowed ;  but  the  proportion  contained  in  tobacco  is  too 
small  to  contribute  materially  to  the  effects  of  that  medicine.  The 
probability  is,  that  it  is  developed  in  the  drying  of  the  leaves,  and 
that  it  is  the  odorous  principle  of  the  drug. 

Tobacco  yields  by  destructive  distillation  an  empyreumatic  (n7, 
which  may  be  obtained  colourless  by  rectification,  but  becomes 
brown  by  time,  and,  as  usually  found  in  the  shops,  is  dark -brown 
or  almost  black,  and  of  a  thickish  consistence.  It  has  an  acrid 
taste,  and  precisely  the  odour  of  old  tobacco  pipes.  Two  drops  of 
it  killed  a  dog.  It  is,  therefore,  very  poisonous;  but,  according  to 
the  experiments  of  Brodie,  it  acts  in  a  manner  quite  different  from 
tobacco,  and  must  consequently  contain  an  energetic  principle  not 
pre-existing  in  the  plant.    It  is  said  to  contain  nicotia. 

1.  Effects  on  the  System, 

Tobacco  is  locally  excitant.  Applied  to  the  mucous  membranes, 
or  the  denuded  cutis,  it  produces  more  or  less  irritation.  Thus,  in 
the  nostrils  it  occasions  sneezing  and  increase  of  secretion,  in  the 
mouth  an  acrid  taste,  and  copious  flow  of  saliva,  in  the  throat  a 
peculiar  sensation  of  acrimony  and  heat,  in  the  stomach  a  feeling 
of  warmth,  and  afterwards  nausea  and  vomiting,  and  in  the  rectum 
often  purging.  Its  general  action  is  that  of  a  powerful  sedative  to 
the  nervous  system,  and  through  that  to  the  circulation.  It  often 
also  operates  as  a  diuretic.  The  effects  produced  by  it  upon  the 
system  are  of  the  same  character,  to  whatever  surface  it  may  be 
applied. 

When  so  employed  as  to  act  moderately  on  the  system,  without  nau- 
seating, it  produces  an  agreeable  tranquillizing  effect,  with  feelings  of 
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Uicious  languor  and  repose,  which  have  rendered  it  a  favourite 
iitide  of  luxury  in  all  parts  of  the  world.  With  this  general  nervous 
qnietode,  there  is  a  slight  peculiar  impression  on  the  brain,  for  which 
there  is  no  adequate  name,  and  which  only  they  who  have  felt  it 
can  appreciate.  Notwithstanding,  however,  this  feeling  of  calmness 
lad  repose,  there  is  in  general  no  tendency  to  drowsiness;  but,  on  the 
contrary,  a  disposition  rather  to  wakefulness;  and  persons  accus- 
tomed to  the  use  of  the  drug,  oflen  resort  to  it  as  a  means  of  over- 
coming heaviness,  and  facilitating  the  performance  of  intellectual 
tasks,  requiring  concentration  of  thought.  From  this  effect,  to- 
bacco has  been  considered  by  some  as  stimulant  to  the  brain.  I  am 
disposed  to  look  upon  the  effect  as  the  result  of  a  slight  sedative 
operation,  which  quieting  all  the  little  nervous  uneasinesses  and 
consequent  distractions  to  which  most  persons  are  liable,  enables 
tbem  to  fix  their  attention  upon  the  subject  before  them.  It  is  quite 
difibrent  from  the  exhilaration  and  temporary  invigoration  of  opium 
and  alcohol ;  and,  when  augmented  in  degree,  diverges  still  more 
from  the  effects  of  those  cerebral'  stimulants,  and  is  indeed  in  di- 
rect opposition  to  them.  Hence,  opium  and  alcohol  are  among  the 
best  counter-agents  to  the  excessive  influence  of  tobacco;  which 
could  uot  happen,  if  the  latter  were  also  stimulating  to  the  brain. 

When  a  person  unaccustomed  to  the  use  of  tobacco,  takes  it  even 
in  small  quantities,  the  effect  above  mentioned  is  deepened  into  ver- 
tigo, nausea,  and  often  vomiting,  with  feelings  of  epigastric  uneasi- 
ness, general  weakness,  universal  muscular  relaxation,  depression 
of  the  pulse,  coolness  of  the  surface,  faintness,  &c.,  which  are  any- 
thing but  agreeable,  and  which  are  obviously  the  result  of  a 
sedative  operation.  After  a  few  trials,  however,  the  susceptibility 
of  the  nervous  centres  is  diminished,  and  only  the  slighter  effects 
*boTe  referred  to  are  experienced. 

There  appears  to  me  to  be  a  considerable  analogy  between  the 
uiflnences  which  produce  sea-sickness  and  the  operation  of  tobacco. 
The  first  impression  of  the  vessel,  gently  moving  over  the  waves, 
iiof  the  same  soothing  and  tranquillizing  character,  with  the  same 
peculiar  cerebral  sensation ;  but,  in  the  unaccustomed,  this  is  soon 
aggravated  into  vertigo,  nausea,  and  vomiting,  with  all  the  anxiety, 
Agastric  distress,  and  sense  of  general  weakness,  that  characterize 
Reaction  of  tobacco. 

Poisonotts  Effects.  Tobacco  often  produces  alarming  effects  in 
over-doses,  and  has  in  many  instances  caused  death.  This  rarely 
happens  from  the  medicine  taken  into  the  stomach,  because  it  is 
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speedily  rejected  by  vomiting.  But  death  has  often  resulted  froni 
its  exhibition  by  the  rectum  in  the  form  of  infusion,  and  Desaolt 
witnessed  fatal  effects  from  the  smoke  administered  in  the  same 
way.  A  case  is  on  record  in  which  the  juice  of  the  fresh  leaves, 
applied  to  the  head  of  a  boy  of  eight  years,  for  the  cure  of  tinea 
capitis,  caused  death  in  three  hours;  and  alarming  symptoms  hard 
frequently  followed  the  application  of  the  medicine',  in  varioos 
forms,  to  wounds  and  ulcerated  or  abraded  surfaces.  The  smoking 
of  tobacco  in  great  excess  has  also  proved  fatal 

The  symptoms  produced  by  over -doses  of  tobacco  are  exces- 
sive and  distressing  nausea  and  vomiting,  with  frequent  retching, 
and  a  sense  of  sinking  at  the  epigastrium;  occasionally  purgation; 
giddiness,  mental  confusion,  dimness  or  perversion  of 'vision,  and 
sometimes  delirium ;  muscular  weakness,  tremors  of  the  limbs,  and 
universal  relaxation;  feelings  of  faintness,  with  great  depression  of 
the  pulse,  which  is  sometimes  slow,  sometimes  frequent,  but  always 
small,  extremely  weak,  and  irregular;  paleness  and  coldness  of  Um 
surface,  with  cold  sweats;  and, towards  the  close  of  fatal  cases, 
paralysis,  drowsiness  or  torpor,  universal  prostration,  and  some- 
times, though  rarely,  convulsions  before  death.  The  fatal  result 
may  be  very  speedy,  having  sometimes  occurred  in  less  than  an 
hour,  though  more  frequently  after  several  hours. 

In  the  treatment  of  poisoning  by  tobacco^  the  first  indication  is  to 
remove  the  cause.  Hence,  if  it  has  been  swallowed,  the  stomach 
should  be  washed  out  by  demulcent  drinks;  if  administered  by  the 
rectum,  this  should  be  evacuated  by  a  large  purgative  enema;  if 
applied  to  the  surface,  it  should  be  immediately  removed,  and  the 
surface  cleansed.  Opiates  should  be  administered  by  the  mouth  or 
the  rectum,  a  sinapism  applied  to  the  epigastrium,  and  heated  rube- 
facients to  the  extremities ;  and,  if  the  prostration  is  very  great, 
recourse  should  be  had  to  the  alcoholic  and  ammoniacal  stimu- 
lants. 

Effects  of  Habitual  Use.  The  habitual  use  of  tobacco  by  smoking, 
chewing,  or  snuffing,  if  indulged  in  moderately,  is  not  generally 
productive  of  any  obvious  injury  to  the  health;  but,  in  some  indi- 
viduals of  nervous  temperament,  or  great  susceptibility  of  ihe  nerv- 
ous system,  it  cannot  be  employed  even  in  small  quantities  without 
injury.  In  excess,  I  have  no  doubt  that  it  is  oflen  very  injurious, 
greatly  impairing  the  vigour  of  the  nervous  system  and  of  the  health 
generally,  and  probably  shortening  life,  if  not  directly,  at  least  by 
rendering  the  system  less  able  to  resist  noxious  agents.    The  effects 
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DOfit  frequently  indaced  are  dyspepsia^  defective  nutriiian^  paleness 
Qhi  emaciation^  general  debility^  and  Tarious  nervous  disorders^  of 
which  the  most  frequent  are  palpitations  of  the  hearty  hypochon- 
iriical feelings,  and  ntvaulgic  pains^  especially  of  the  head  and  eyea. 
Very  great  habitual  excess  seems  to  be  capable  of  directly  in- 
ducing a  condition,  similar  to  that  indaced  by  the  omission  of 
alcoholic  drinks  in  the  case  of  the  drunkard ;  a  condition  promi- 
nently marked  by  muscular  tremors,  obstinate  wakefulness,  and 
hallacinations.  The  late  Professor  Chapman  informed  me  that  he 
had  witnessed  scTcral  cases  of  delirium  resulting  from  tobacco, 
doeely  resembling  delirium  tremens,  which  ceased  upon  the  omis- 
sion of  the  drug.  This  fact  very  strongly  illustrates  the  opposite 
e&ctsof  tobacco  and  alcohol;  a  condition  being  produced  by  the 
direct  influence  of  the  one,  very  analogous  if  not  identical  with 
that  resalting  from  the  omission  of  the  other.  Even  insanity  has 
been  ascribed  to  the  abuse  of  tobacco.  Snuffing  appears  to  be  less 
injarions  to  the  general  health,  than  either  smoking  or  chewing; 
bat  there  can  be  no  doubt  that  it  is  more  or  less  hurtful  in  excess, 
>Qd  at  all  events  it  is  apt  to  occasion  diminished  susceptibility  of 
the  sense  of  smell,  and  a  disagreeable  alteration  of  the  voice. 

2.  Method  of  Operating. 

The  sedative  effects  of  tobacco  are  undoubtedly,  I  think,  pro- 
doced  through  the  absorption  of  its  active  principle.    The  proof 
of  this  is  that  it  operates  in  the  same  manner  to  whatever  surface 
1^  13  applied,  whether  that  of  the  stomach,  the  rectum,  the  skin, 
or  a  fresh  wound.    Thus,  two  drachms  of  tobacco,  applies!  to  a 
voaDd,  killed  a  dog  in  an  hour.    The  slightly  excitant  effect,  some- 
times noticed  in  the  increase  of  the  pulse,  and  of  the  tempera- 
tare,  may  be  reasonably  ascribed,  as  in  the  case  of  digitalis,  to  ^ 
sympathetic  extension  of  the  local  irritation  produced  by  it.     That 
the  primary  general  operation  is  upon  the  nervous  centres,  is  to  be 
inferred  from  the  celebrated  experiments  of  Sir  B.  Brodie  upon 
dogs.     An  infusion  of  tobacco,  thrown  into  the  rectum,  caused 
death  in  an  hour  by  paralyzing  the  heart.    But,  if  the  animal  were 
decapitated,  and  respiration  sustained  artificially,  the  poison  pro- 
dooetl  DO  efkcX  upon  the  circulation,  though  it  must  have  equally 
entere«l  the  svstem.     That  death  results  from  a  cessation  of  the 
action  of  the  heart,  and  not  of  respiration,  as  in  the  case  of  cerebral 
stimulants,  is  shown  by  the  £act,  noticed  by  Brodie,  that,  after  ap- 
parent death,  that  organ  was  found  perfectly  quiescent    The  em- 
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pyreamatic  oil  seems  to  act  differently;  for,  upoD  the  same  authority, 
the  heart,  after  apparent  death  from  that  poison,  was,  on  opening 
the  body,  observed  to  be  beating  with  regularity  and  vigour.  From 
what  has  been  stated  of  tobacco  and  digitalis,  the  reader  must  have 
noticed  a  strong  analogy  between  them;  the  most  striking  ditbr- 
ence  being,  that  tobacco  has  less  effect  in  lowering  the  frequency  of 
the  pulse,  and  digitalis  in  producing  nausea  and  vomiting. 

8.  Therapeutic  Application. 

Tobacco  is  said  to  have  been  first  introduced  into  Spain  by  Her- 
nandez of  Toledo,  not  very  long  after  the  discovery  of  America. 
It  was  sent  to  France  by  John  Nicot,  from  Portugal,  about  tbe 
year  1560,  whence  the  name  of  Nicotiana,  conferred  upon  tbe 
genus.  It  was  taken  to  England  upon  the  return  of  the  fleet  under 
Sir  Francis  Drake  from  Virginia,  in  the  year  1586. 

The  use  of  tobacco  as  an  emetic,  diuretic,  errhine,  and  sialagogoe^ 
I  shall  treat  of  hereafter.  In  the  present  place  we  are  to  consider 
it  as  a  sedative.  It  might  possibly  be  employed,  to  a  considerable 
extent,  for  the  same  purposes  as  digitalis;  but  its  great  liability  to 
produce  nausea  and  vomiting  has  very  much  limited  its  use  as  a 
sedative;  and  it  is  at  present  employed  almost  exclusively  for  tbe 
production  of  muscular  relaxation,  which  this  very  nauseating  tend- 
ency favours.  It  appears  to  possess  some  degree  of  ansBstbetio 
power,  for  which  it  is  occasionally  though  rarely  used.  Tbe  com- 
plaints in  which  it  is  most  employed  are  those  characterized  by 
spasm,  whether  of  the  voluntary  or  the  involuntary  musclea  In 
consequence  of  its  emetic  action  when  taken  into  the  stomach,  it  is 
almost  never  administered  in  that  way  for  its  sedative  effects;  being 
usually  applied  by  enema,  by  inhalation,  or  externally. 

Strangulated  Hernia.  Probably  tobacco  has  more  reputation  in 
the  cure  of  this  affection  than  for  any  other  purpose.  It  is  certainlj 
often  very  effectual,  and  has  in  many  instances  spared  the  necessit} 
for  the  operation.  It  is  used  in  the  form  of  enema,  and  acts  by  in 
ducing  complete  muscular  relaxation,  and  possibly  also  by  reducinj 
the  capillary  circulation,  and  thus  lessening  the  bulk  of  the  strange 
lating  structure.  The  plan  recommeilded  by  the  late  Dr.  Physic 
was  to  inject  half  a  pint  of  the  officinal  infusion,  containing  a  dracbi 
to  the  pint,  and,  if  this  did  not  answer  the  purpose  in  half  an  hou 
to  repeat  the  dose. 

Obstinate  Colic, — Ilexis.  When  colic  has  resisted  the  ordinal 
measures  for  producing  relaxation,  tobacco  is  often  resorted  to,  ai 
has  in  its  favour  the  recommendation  of  the  highest  medical  autho: 
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les.  It  is  particularly  in  cases  of  ileus,  or  those  attended  with  ster- 
X)raceous  vomiting,  that  it  has  been  recommended ;  but  there  is 
DOibing  in  this  particular  phenomenon  which  specially  calls  for  its 
use,  except  in  so  far  as  it  indicates  great  violence  or  obstinacy  in 
tbe  affection.  In  obstinate  constipation  from  an  unknown  cause,  whe- 
ther attended  with  spasm  of  the  bowels  or  not,  tobacco  may  be 
tried  among  other  measures  for  obtaining  relief.  It  has  been  re- 
oommended  also  particularly  in  oolica  pictanum;  but  it  is  not  so 
much  spasm,  as  a  neuralgic  and  paralytic  state  of  the  bowels,  that 
is  to  be  overcome  in  this  affection;  and,  as  there  are  other  remedies 
more  efficacious  for  these  purposes  than  tobacco,  it  is  comparatively 
little  used.  In  all  the  above  cases,  the  remedy  is  most  conveniently 
used  in  the  form  of  infusion,  administered  by  the  rectum.  The 
smoke,  thrown  up  the  bowels,  has  been  thought  by  some  to  be 
more  efficacious,  as  it  may  make  its  way  higher  up  the  canal,  and 
thus  extend  its  influence  more  widely;  but  it  is  less  by  a  direct 
iofloence  on  the  bowels  that  the  medicine  acts,  than  through  the 
ge&eral  relaxation,  consequent  on  its  absorption  and  operation  on 
tiie  nervous  centres;  and,  in  this  respect,  an  equal  effect  may  be  ob- 
tiined  by  the  enema,  which  is  besides  much  more  convenient  and 
iDtnageable.  Dr.  Graves,  of  Dublin,  and  others  before  him,  have 
foand  advantage,  in  colica  pictanum^  from  the  application  of  tobacco 
to  the  abdomen  externally,  by  means  of  compresses  of  linen  soaked 
in  a  strong  decoction. 

Spasm  of  the  neck  of  the  blctdder^  or  of  the  urethra,  with  consequent 
retention  of  urine,  may  often  be  relieved  by  tobacco,  employed 
ttlher  by  injection  into  the  rectum,  or  in  the  form  of  a  warm  cata- 
I^asm  to  the  perineum.  The  same  remedy  has  been  recommended 
indysury  or  strangury;  and,  in  the  form  of  cataplasm  just  referred 
to, may  be  tried  with  propriety;  but,  as  an  enema,  laudanum  is 
both  more  efficacious,  and  attended  with  less  risk  of  unpleasant  if 
^  serious  effects. 

In  spasm  of  the  glottis,  whether  attendant  upon  inflammation  in 
the  adult,  or  in  the  form  of  croup  in  children,  tobacco  is  sometimes 
rf  great  service.  In  the  latter  affection,  it  was  recommended  by  the 
Itte  Dr.  Godman,  in  the  form  of  snuff  rubbed  with  simple  cerate, 
tod  applied  to  the  surface  of  the  throat  and  chest.  The  late  Pro- 
fessor Chapman  found  the  smoking  of  a  cigar  useful  in  the  same 
disease.  I  have  used  the  remedy  in  the  shape  of  the  leaves,  soaked 
in  hot  water,  and  placed  warm  and  soft  about  the  throat,  as  a  cata- 
)la8m.    In  an  instance  of  most  violent  and  obstinate  spasm  of  the 
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glottis,  in  an  adult  female,  immediate  relaxation  was  produced  in 
this  way,  after  failure  with  depletory  and  other  measures. 

In  the  paroxysm  of  spasmodic  asthnia^  the  smoking  of  tobacco  ooca^ 
sionally  affords  relief,  especially  in  those  whp  have  not  lost  their 
susceptibility  to  its  effects  by  habit. 

Tetarvus  is  among  the  affections  in  which  the  medicine  has  been 
used  advantageously.  Curling  considers  it  one  of  the  most  ef&etQil 
remedies  in  that  disease,  and  thinks  that  more  evidence  exists o{ 
its  efficiency  than  of  that  of  any  other  single  measure.  It  is  usoallj 
administered  by  enema;  but  has  also  been  employed  in  the  form  of 
a  bath,  made  with  a  decoction  of  the  fresh  leaves.  The  former 
method  is  probably  as  effectual,  and  is  more  convenient. 

Hysterical  convulsions  have  been  treated  by  tobacco  enemata,  and 
by  cataplasms  of  the  same  to  the  abdomen. 

It  may  be  employed,  in  surgery,  to  produce  relaxation.  Dr.  Physick 
used  to  relate,  in  his  lectures,  the  case  of  a  female  patient,  with  ob' 
stinate  dislocation  of  the  jaw,  which  could  not  be  reduced  by  ordi- 
nary means.  It  was  important  to  induce  complete  muscular  relan* 
tion.  The  state  of  her  health  forbade  a  resort  to  bleeding  for  the 
purpose.  He  determined,  therefore,  to  bring  about  the  effoot  bj 
alcoholic  intoxication ;  but  found,  very  much  to  his  surprise,  ato 
she  had  taken  a  pint  of  gin,  that  the  object  was  not  attained.  Under 
these  circumstances,  he  gave  her  a  cigar  to  smoke.  Before  she  had 
consumed  it,  she  fell  from  her  chair  completely  relaxed;  and,  seia* 
ing  the  opportunity,  he  succeeded  in  reducing  the  luxation. 

As  an  anodyne^  tobacco  cataplasms  have  been  found  useful  in 
rheumatic  and  gouty  inflammation  of  Hie  joints^  toot/iache,  and  neuraljk 
affections  of  the  forehead  and  temples.  The  smoking  of  a  cigar  oi 
pipe  also  sometimes  affords  relief  in  the  latter  affections. 

Externally  tobacco  has  been  used  as  a  remedy  in  tinea  capi^ 
psora,  and  other  cutaneous  eruptions ;  being  employed  either  it 
the  form  of  the  fresh  juice,  infusion,  or  ointment.  It  is  not  iin 
possible  that  it  may  prove  serviceable,  in  those  cases  in  which  tb 
disease  is  dependent  on  a  parasitic  fungus  or  animalcule,  by  de 
stroying  the  cause;  but  much  caution  is  requisite  in  its  use,  espc 
cially  in  children,  when  the  skin  is  abraded. 

4.  Administration. 

Tobacco  will  usually  vomit  in  the  dose  of  six  grains  in  a  perse 
unaccustomed  to  it.  It  is,  however,  almost  never  used  by  tl 
stomach  for  the  purposes  above  mentioned. 
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Infusion  (Infusum  Tabaci,  U.S.;  Enema  Tabaci,  Xcwirf., 
uh)  is  made,  according  to  the  directions  of  the  U.  S.  Pharma- 
i,  in  the  proportion  of  a  drachm  to  a  pint  of  boiling  water, 
ritish  Pharmacopoeias  generally  direct  less.  It  would  be  best 
to  adhere  to  our  own  officinal  formula,  for  the  sake  of  uni- 
r,  and  to  prevent  mistakes.  The  preparation  is  used  only 
iction  into  the  rectum.  One-third  or  one-half  of  the  quantity 
\  administered  at  once,  and  repeated,  in  urgent  cases,  at  inter- 
half  an  hour  or  an  hour,  until  some  effect  is  produced.  In- 
;  of  death  are  on  record  from  two  drachms,  a  drachm,  and 
alf  a  drachm  of  the  leaves  administered  in  this  way.  The 
T  is  generally  used  in  very  dangerous  cases ;  and  I  suspect 
e  death  ascribed  to  it  has,  in  some  instances,  really  resulted 
le  disease.  I  have  never  seen,  nor,  in  this  country,  heard  of 
r  even  alarming  effects  from  so  small  a  quantity  as  half  a 
i;  though  the  remedy  should  never  be  administered  without 
iflt  watchful  care  on  the  part  of  the  practitioner. 
vmohe  is  inhaled  by  means  of  a  pipe  or  cigar.  For  its  intro- 
1  into  the  rectum  various  instruments  have  been  invented. 
the  simplest  is  that  of  Gaubius,  which  consists  of  a  pair  of 
m.  bellows,  with  the  muzzle  covered  with  leather  so  as  to 
njury  to  the  bowel.  The  smoke  is  introduced  into  the  bel- 
irough  a  funnel. 

eaiajyiasms,  a  strong  decoction,  made  with  an  ounce  of  the 
to  a  pint  of  water,  may  be  mixed  up  with  an  emollient  sub- 
as  flaxseed  meal ;  or  the  powder  may  be  similarly  incorpo- 
or,  finally,  the  dried  leaves  may  be  steeped  in  hot  water  till 
)d,  and  then  applied  moist,  and  gently  pressed  together,  upon 
rt 

Empyreumatic  Oil  (Oleum  Tabaci,  U.  S.)  i8  sometimes  em- 

in  cutaneous  eruptions,  indolent  or  painful  tumours,  and 

in  the  form  of  an  ointment,  made  by  rubbing  twenty  drops 

ith  an  ounce  of  simple  ointment.    It  should  be  used  with 

Aution  upon  ulcerated  or  abraded  surfaces. 

Ointment  of  Tobacco  (Unguentum  Tabaci,  U.  S.)  is  made  by 

f  the  fresh  leaves  in  lard.    It  is  sometimes  used  in  irritable 

and  cutaneous  eruptions;  but  requires  caution,  as  in  the 

mtioned  preparation. 
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III.  LOBELIA.  U.S. 

Origin.  Lobelia  inflata^  or  Indian  tobacco^  is  a  small,  anniial  or 
bieDnial,  indigenous  plant,  growing  abundantly  in  most  parts  of  the 
United  States.  Though  the  seeds  are  the  strongest  portion,  the 
whole  herb  is  officinal,  and  is  directed  in  our  Pharmacopoeia,  under 
the  name  of  lobelia.  It  should  be  gathered  in  August  and  Septem- 
ber, when  the  fruit  is  most  abundant  Sometimes  it  is  kept  simply 
dried,  sometimes  in  powder,  and  not  unfrequently  comminuted  and 
compressed  in  the  form  of  small  oblong  cakes. 

Properties.  Lobelia  is  of  a  greenish  colour  in  powder,  of  a  feeble, 
somewhat  irritating  odour,  and  of  a  taste  which  is  slight  at  first, 
but  soon  becomes  acrid  and  nauseating,  and  spreads  with  a  strong 
and  peculiar  acrimony  through  the  fauces,  not  a  little  resembling 
that  of  tobacco.  The  herb  imparts  its  virtues  to  water  and  aloohoL 
They  are  injuriously  aflfected  by  a  boiling  heat.  They  probably 
reside  chiefly,  if  not  exclusively,  in  a  peculiar  organic  alkaloid, 
called  lobelina,  which  exists  in  the  herb  in  combination  with  an 
»cid.  There  is  also  a  very  small  proportion  of  volatile  oil,  upon 
which  its  odour  depends,  but  which  probably  possesses  little  medical 
efficiency. 

Lohelina  was  first  procured  in  a  pure  state  by  Professor  Procter, 
of  Philadelphia,  who  obtained  it  from  the  seeds  by  the  following 
process.  A  tincture,  prepared  by  treating  the  seeds  with  alcohol 
acidulated  with  acetic  acid,  is  evaporated,  and  the  resulting  extract 
mixed  with  water  and  magnesia,  by  which  the  alkaloid  is  separated 
from  its  saline  combination.  The  mixture  is  agitated  with  ether, 
which  dissolves  the  lobelina,  and  yields  it  in  an  impure  state  by 
evaporation.  It  is  purified  by  dissolving  it  in  water,  adding  sul- 
phuric acid  in  slight  excess,  boiling  with  animal  charcoal,  then 
separating  it  as  before  by  magnesia,  filtering,  agitating  the  liquid 
with  ether  until  wholly  deprived  of  acrimony,  and  allowing  the 
ethereal  solution  to  evaporate. 

Thus  obtained,  lobelina  is  a  yellowish  liquid,  lighter  than  water, 
of  a  somewhat  aromatic  odour,  and  a  very  acrid  and  durable  taste. 
It  is  soluble  in  water,  but  more  so  in  alcohol  and  ether,  the  latter 
of  which  separates  it  from  its  aqueous  solution.  It  has  an  alkaline 
reaction,  and  forms  salts  with  the  acids,  most  of  which  are  soluble 
and  crystallizable.  With  tannic  acid,  however,  it  forms  an  in- 
soluble compound.    At  a  boiling  heat  it  is  decomposed.     A  drop 
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of  it  given  to  a  cat,  rendered  the  animal  prostrate  and  nearly  mo- 
tionless, with  dilated  pupils,  for  an  hour ;  and  the  effects  had  not 
quite  disappeared  at  the  end  of  fifteen  hours.  It  neither  vomited 
nor  purged. 

Effects  on  the  System.  Lobelia  is  locally  irritant,  and,  in  its  gene- 
ral influence,  sedative  to  the  nervous  and  circulating  systems.  In 
certain  doses  it  operates  as  a  nauseating  emetic,  and  sometimes  as  a 
cathartic,  and,  in  smaller  doses,  is  expectorant  and  diaphoretic. 

When  chewed  in  small  quantities  it  often  produces,  along  with 
tbe  peculiar  acrimony  in  the  mouth,  fauces,  and  oesophagus,  giddi- 
ness, headache,  and  general  tremors,  and  at  length,  if  continued, 
nausea  and  vomiting.  In  a  larger  dose,  it  acts  promptly  as  an 
emetic,  with  distressing  and  continued  nausea,  copious  sweating, 
feeble  pulse,  pale  skin,  and  great  general  relaxation.  Sometimes, 
as  from  digitalis,  the  pulse  becomes  intermittent.  The  Rev.  Dr. 
Cutler  states  that  it  produced  in  himself  a  prickly  sensation 
throughout  the  system,  and  a  smarting  sebsation  in  micturition. 

Poisonous  Effects,  Lobelia  in  over  doses,  is  capable  of  acting  as 
m  violent  poison^  and,  being  a  favourite  remedy  with  a  certain  class 
of  uneducated  empirics,  has  been  in  their  hands  the  cause  of  numer- 
oas  deaths,  both  in  this  country  and  Great  Britain.  At  an  inquest 
held  in  England,  in  November,  1853,  on  the  occasion  of  a  death 
from  lobelia.  Dr.  Letheby,  Professor  of  Chemistry  in  the  London 
Hospital,  stated  that  thirteen  cases  of  poisoning  had  occurred  from 
that  drug,  within  the  three  or  four  preceding  years,  and  that,  in  six 
of  them,  a  coroner's  jury  had  brought  in  a  verdict  of  manslaughter. 
{Lcnid  JItd.  Times  and  Gazette,  May,  1854,  p.  491.)  When  lobelia 
vomits,  it  is,  like  tobacco,  less  apt  to  produce  fatal  effects ;  and,  as 
this  happens  in  most  instances  when  large  doses  are  taken,  the 
ignorant  practitioner,  thinking  that  he  has  proved  the  innocence  of 
tbe  medicine  by  his  experience  with  it,  gives  it  freely  and  without 
hesitation  in  all  cases.  But  in  some  individuals  it  fails  to  vomit, 
even  in  very  large  and  repeated  doses;  and  it  is  in  these  cases  that 
death  most  commonly  results.  It  is  wonderful  with  what  reckless- 
ne8S,  according  to  published  reports,  the  poison  has  been  sometimes 
thrown  in,  dose  after  dose,  in  the  cases  of  these  insusceptible  indi- 
viduals, in  the  expectation  that  it  would  at  length  operate  in  the 
desired  manner. 

Tlie  effects  of  a  poisonous  dose  of  lobelia  are  nsually  a  peculiar 
sensation  of  burning  and  acrimony  in  the  fauces  and  oesophagus, 
intense  epigastric  distress  with  or  without  vomiting  and  purging, 
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general  anxiety,  a  feeble  pulse,  faintness,  muscular  tremors  and 
relaxation,  profuse  sweats,  coldness  of  the  surface,  vertigo,  and, 
finally,  extreme  prostration,  delirium,  stupor,  sometimes  Gonviil* 
sioDs,  and  death.    From  one  poisonous  dose,  the  fatal  result  nay 
take  place  in  five  or  six  hours;  but  frequently  the  effect  is  pro- 
duced by  a  succession  of  doses,  repeated  hour  after  hour,  or  daj 
after  day,  so  that  it  is  impossible  to  determine  the  precise  duration 
of  the  poisonous  process.    Nor  is  the  quantity  well  determined, 
which  will  ordinarily  prove  fatal.    In  fact,  the  susceptibility  to  its 
effects  is  so  variable,  that  no  precise  statement  can  be  made  on 
this  point.    Much,  too,  depends  upon  the  occurrence  or  non-occor- 
rence  of  vomiting.    Dr.  Letheby  found  in  the  stomach  of  a  woman 
who  had  been  poisoned  with  it,  110  grains;  in  the  case  of  a  man, 
a  tablespoonful  of  the  seeds;  and  in  a  child  three  years  old,  fifteen 
grains  of  the  seeds  in  the  bowels.    He  stated,  in  reference  to  the 
firsi  instance  just  mentioned,  that  he  had  known  much  less  than 
that  quantity  produce  death,  and  thought  that  one-third  of  the 
amount  found  in  the  stomach  would  have  been  sufiicient  to  kill  the 
patient.  {Land.  Med,  Times  and  Gazette,  as  above ;  also  March,  185S, 
p.  270.)    It  was  the  seeds  that  appear  to  have  been  given  in  these 
cases ;  and,  as  they  are  probably  at  least  twice  as  strong  as  the 
herb  generally,  allowance  must  be  made  in  estimating  the  poison- 
ous dose  of  the  latter.     In  most  cases  recorded,  the  quantities 
mentioned  are  quite  indefinite,  though  often  stated  as  large.    From 
all  that  I  have  seen,  I  should  infer  that  a  drachm  of  £he  dried  herb 
would  be  a  dangerous  dose,  which  ought  not  to  be  hazarded  at 
once;  though,  if  it  should  vomit,  the  patient  might  experience  no 
serious  inconvenience;  and  much  larger  quantities  have,  no  doubt, 
often  been  given  with  impunity.    Inflammation  of  the  stomach 
and  bowels  has  been  noticed  after  death.    But  the  probability  is 
that  the  poison  destroys  life  through  its  influence  on  the  encepbalio 
centres,  especially  that  of  respiration  in  the  medulla  oblongata;  for, 
in  animals  poisoned  with  it,  the  heart  continues  to  act  after  breath- 
ing has  ceased.    This  fact  was  noticed  in  the  experiments  of  Mr. 
Curtis  and  Dr.  Pearson  upon  hedgehogs  and  cats.    They  state  also 
that  the  lungs  and  the  venous  system  generally  were  congested,  as 
uniformly  happens  on  death  from  asphyxia,  and  that  the  blood  was 
fluid.  {Ihid,,  Aug.  1850,  p.  285.)    The  treatment  of  poisoning  by 
lobelia,  is  the  same  as  in  the  case  of  tobacco. 

Mode  of  Operating.    The  local  irritant  properties  of  lobelia,  as  of 
digitalis  and  tobacco,  may  give  rise  occasionally  to  a  sympathetic 
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cdtement  of  the  circulation;  bat  the  direct  effects  of  the  medicine, 
fter  absorption,  Hre  undoubtedly,  I  think,  sedative.  From  the  ex- 
)erimeDts  upon  animals  above  mentioned,  and  from  the  intense 
unsea  produced  by  the  medicine,  it  might  be  inferred  that  its  in- 
Bnenoe  is  prominently  directed  to  the  nervous  centres  which  govern 
fanctions  of  the  respiratory  organs  and  the  stomach ;  and  that 
heart  is  secondarily  involved ;  but  more  numerous  and  diversi- 
observations  are  necessary  to  justify  a  positive  conclusion  upon 
tbeae  points.  That  the  medicine  is  absorbed  has  not  been  abso- 
lutely proved ;  but  may  be  fairly  deduced  from  the  strong  analogy 
between  its  action  and  that  of  tobacco ;  and  from  the  fact  that, 
vhen  injected  into  the  rectum,  it  produces  the  same  nausea,  vomit- 
ing, profuse  perspiration,  and  general  relaxation  as  when  taken  by 
the  stomach. 

Therapeutic  Applicatian.  Lobelia  was  used  as  a  remedy  by  the 
iborigines,  and  was  long  empirically  employed  before  it  was  adopted 
bj  the  r^ular  profession.  It  was  first  brought  into  general  notice 
by  the  Sev.  Dr.  M.  Cutler,  of  Massachusetts.  In  a  communication 
pobliflhed  in  Thatcher's  Dispensatory,  he  speaks  of  its  extraordinary 
efficacy  in  the  relief  of  spasmodic  asthma  in  his  own  case,  in  which 
he  was  induced  to  employ  it  by  the  representations  of  Dr.  Drury, 
of  Marblehead,  in  September,  1809.  (Barton's  Veg.  Mat.  Med.  of 
r.A,  i.  191.)  Since  that  time  it  has  been  much  employed  in  the 
ame  and  other  spasmodic  afifections,  though  the  use  of  it  has  been 
greatly  abridged  by  the  unfavourable  results  of  its  abuse,  and  the 
Qnfounded  fears  originating  in  this  cause.  When  properly  em- 
l^yed,  lobelia  is  probably  as  safe  as  any  other  medicine  acting 
powerfally  on  the  nervous  system ;  certainly  quite  as  safe  as  tobacco, 
vhich  it  resembles  in  its  effects,  though  considerably  weaker. 

It  is  chiefly  with  a  view  to  the  relaxation  of  spasm,  that  lobelia 
^been  used  as  a  sedative.  Almost  all  writers  unite  in  bearing 
tatimony  to  its  occasional  extraordinary  efficacy  in  the  paroxysm 
of  tpagmocHc  asthma.  It  is,  on  the  whole,  the  most  efficacious  re- 
ady that  I  have  myself  employed  in  that  affection.  Given  in  the 
4»e  of  half  a  fluidounce  of  the  tincture,  it  generally  produces 
nansea  and  vomiting,  and  not  unfrequently  affords  prompt  relief. 
I  prefer,  however,  administering  it  in  the  smaller  doses  of  one  or 
two  flaidrachms,  repeated  every  half  hour,  hour,  or  two  hours, 
until  it  excites  nausea,  and  maintaining  a  moderate  amount  of  this 
condition  until  the  spasmodic  symptoms  are  relieved.  Should 
catarrhal  inflammation,  as  not  unfrequently  happens,  accompany 
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the  spasmodic  attack,  it  may  be  proper  to  precede  its  use  by  bleed- 
ing, and  to  employ  the  powder  preferably  to  the  tincture,  in  god» 
quence  of  the  alcohol  contained  in  the  latter.  Like  all  other  »• 
medics,  however,  it  sometimes  fails  in  asthma;  though  I  do  not 
think  I  have  ever  used  it  without  benefit. 

Even  in  the  dyspncea  connected  with  chronic  organic  disease  d 
the  lungs  and  heart,  especially  when  it  occurs  paroxysmally,  tb 
remedy  may  be  employed  with  advantage. 

I  use  it  habitually  in  bronchial  in/lammatian^  after  due  deplelioe, 
whenever  I  have  reason  to  think  that  it  is  in  any  degree  oom|di- 
cated  with  spasm  of  the  bronchial  tubes.  It  operates  here  not  only 
as  a  nervous  sedalive,  but  also  as  an  expectorant.  It  should,  how* 
ever,  be  associated  with  other  expectorants,  as  tartar  emetic,  ipeca- 
cuanha, or  squill. 

In  pertussis  it  has  been  recommended  by  the  late  Drs.  W.  P.  (X 
Barton  and  li^berle,  who  employed  it  in  several  cases  with  unequi- 
vocal advantage.  Dr.  Eberle  gave  from  fifteen  to  twenty  drops, 
of  the  tincture,  with  ten  or  twelve  drops  of  syrup  of  squill,  every 
two  or  three  hours,  to  a  child  between  one  and  tVo  years  old.  He 
also  found  it,  in  combination  with  extract  of  belladonna,  very  effi- 
cacious in  mitigating  the  disease.  {Treat,  on  Mat,  Med.  and  Thirap^ 
4th  ed.,  i.  88.) 

It  has  also  been  recommended  in  croup;  and,  in  the  catarrhal 
variety  of  that  affection,  without  false  membrane,  it  will  often  prove 
very  serviceable  by  relaxing  the  spasm.  But  it  is  probably  in  do 
degree  superior  to  tartar  emetic,  and,  from  the  uncertainty  of  its 
dose,  and  the  danger  of  its  abuse,  is  not  advisable  in  that  afibction, 
unless  as  an  adjuvant  of  other  measures,  when  simple  emesis  has 
failed  to  produce  relief.  I  have  in  this  way  used  it  with  apparent 
advantage.     To  the  pseudo-membranous  variety  it  is  inapplicable. 

In  strangulated  Jiemia,  it  was  employed  with  success  by  Dr» 
Eberle;  half  a  pint  of  a  strong  decoction  of  the  fresh  herb  having 
been  given  by  enema,  followed  soon  afterwards  by  half  the  qoati 
tity.  Distressing  nausea  came  on,  with  profuse  perspiration,  anc 
universal  relaxation,  in  which  condition  the  hernia  was  reduce^ 
without  difficulty.  (Barton's  Veg.  Mat,  Med.^  ut  supra^  p.  198.) 

Lobelia  is  stated  also  to  have  proved  useful  in  delivery,  by  re 
laxing  rigidity  of  the  os  uteri,  being  given  in  small  doses  si 
repeated  as  to  occasion  slight  nausea.  {Ain.  Jbum,  of  Med.  Sci 
xvii.  248.) 

It  is  a  favourite  remedy  with  the  practitioners  calling  themselve 
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eclectics,  who  use  it  in  most  spasmodic  diseases,  besides  those 
miready  mentioned,  as  in  epilepsi/,  chorea,  hysteria,  tetanus,  cramps, 
and  convulsions.  Thej  also  employ  it  externally  as  an  anodyne  in 
sprains,  bruises,  rheumatic  and  neuralgic  pains,  spasms,  &c.  In 
most  of  these  complaints,  it  may  no  doubt  be  used  with  occasional 
\Knefit, 

It  is  contraindicated  by  irritation  or  inflammation  of  the  stomach 
md  bowels. 

Adnunistraiion.  The  dose  of  the  powder,  as  an  emetic,  is  from 
ten  to  thirty  grains ;  as  a  nervous  sedative  and  nauseant  simply, 
fiTe  grains,  repeated  every  hour  or  two,  the  quantity  being  increased 
or  diminished  according  to  the  effect  produced,  and  the  medicine 
BospeDded  if  vomiting  or  prostration  ensue. 

The  Tincture  (TiNCTURA  LoBELi^  U.  S.)  is  made  in  the  propor- 
lion  of  four  ounces  to  two  pints  of  diluted  alcohol.  Consequently, 
supposing  the  herb  to  be  exhausted,  a  fluidounce  would  be  equiva- 
lent to  a  drachm  of  the  powder.  The  emetic  dose  of  the  tincture 
is  about  half  a  fluidounce;  the  nauseating  and  sedative  dose,  a 
floidrachm. 

An  Ethereal  Tincture  (TiNCTURA  LoBELi^  uEtherea,  Land.,  Ed.)  is 
directed  by  the  London  and  Edinburgh  Ck>lleges ;  being  prepared 
with  spirit  of  ether,  instead  of  diluted  alcohol.  It  is  probably  in 
DO  respect  preferable  to  the  simple  tincture;  while  the  ether  ren- 
ders it  unnecessarily,  and  sometimes  injuriously  stimulating.  Should 
lobelia  and^ther  be  simultaneously  indicated,  it  would  be  better 
to  use  the  simple  tincture  with  Hofimann*s  anodyne.  The  dose 
is  the  same  as  of  the  preceding  preparation. 


IV.  ACONITE. 

ACONITDM. 

Origin  and  Properties.  Though  all  the  acrid  species  of  Aconitum 
possess  medicinal  virtues,  the  Aconitum  Napellus,  common  monks- 
^*^  or  uy>l/sbane,  is  the  only  one  now  acknowledged  by  the  U. 
States  or  British  authorities.  It  is  a  perennial  herb,  from  two  to 
^x  or  eight  feet  high,  growing  wild  in  the  mountainous  districts  of 
central  Europe,  and  cultivated  both  for  medical  and  ornamental 
purposes.  It  is  occasionally  met  with  in  our  gardens,  where  it  is 
valued  for  the  beauty  of  its  spike>like  racemes  of  fine,  purplish- 
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blae  flowers.  All  parts  of  the  plant  are  aorid ;  but  tlie  leaves  and 
root  only  are  oiBcinal. 

Aconite  Leaves. — Aconiti  Folia.  U.  S.,  Lond. — Aeonitum,  Ed.— 
Aconite  leaves  are  three  or  four  inches  in  diameter,  divided,  al- 
most down  to  the  base,  into  from  three  to  seven  wedge-shaped  seg- 
ments, each  of  which  has  two  or  three  lobes ;  the  several  lobes 
being  cut,  at  their  edges,  into  linear  pointed  teeth.  They  are  some- 
what rigid,  of  a  deep  green  above,  and  light  green  beneath,  and 
rather  smooth  and  shining  on  both  sides.  When  fresh,  they  have 
a  feeble  narcotic  odour,  most  perceptible  when  they  are  bruised, 
and  a  taste  at  first  bitterish,  but  becoming  hot  and  aorid,  with  a 
remarkable  sensation  of  tingling  and  numbness,  which  extends 
through  the  whole  mouth  and  fauces,  and  sometimes  lasts  for  hoois. 
They  inflame  the  mouth  if  long  chewed.  When  dried,  they  retain 
their  acrimony,  though  it  is  later  developed  in  the  mouth.  Their 
virtues  are  impaired  by  long  keeping. 

Aconite  Root. — Aconiti  Radix.  U.  S.,  Lond. — Aconitum.  Dob.— 
Aconite  root  is  spindle-shaped,  about  as  thick  as  a  finger  at  the 
base,  tapering  to  a  point,  three  or  four  inches  or  more  long,  brown- 
ish externally,  internally  whitish  and  fleshy,  with  many  long  fleshy 
fibres  or  rootlets.  Not  unfrequently  two  roots  are  joined  laterally 
at  the  base,  one  deep-brown,  and  the  other  lighter  coloured  and 
younger.  The  taste  is  at  first  sweetish,  afterwards  acrid  like  that 
of  the  leaves,  but  stronger.  The  root  shrinks  in  drying,  but  re- 
tains its  acrimony,  the  degree  of  which  may  be  considered  as  the 
measure  of  efficiency,  as  regards  both  the  root  and  leaves. 

Active  Principle  of  Aconite.  The  virtues  of  aconite  reside  chiefly 
if  not  exclusively  in  a  peculiar  organic  alkaloid,  which  has  been 
variously  denominated  aconitin,  acanitina^  and  aconitia.  I  prefer  the 
last  name.  As  this  principle  is  isolated  for  medical  use,  it  will  be 
particularly  described  among  the  preparations.  The  plant  con- 
tains also,  but  in  very  small  proportion,  a  volatile  principle,  to 
which  some  have  been  disposed  to  ascribe,  though  erroneously,  its 
acrid  properties.  It  is  probably  the  source  of  the  slight  odour  of 
the  leaves. 

1.  Effects  upan  the  System. 

Two  elaborate  monographs  have  been  published  on  the  subject 
of  aconite,  one  by  Dr.  Alexander  Fleming,  of  Cork,  in  the  year 
1845,  and  the  other  more  recently  by  Professor  SchroflF,  of  Vienna, 
to  the  former  of  which  I  am  especially  indebted  for  many  of  the 
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lets  stated  in  the  following  account  of  the  action  of  the  medicine. 
>ome  valuable  observations  were  also  made  by  the  late  Dr.  Pereira 
ID  its  physiological  action. 

In  general  terms,  aconite  may  be  said  to  be  locally  irritant,  and, 
n  its  general  operation,  directly  sedative  to  the  nervous  system 
ind  the  circulation,  while  it  occasionally  acts  as  a  diaphoretic  or 
liuretic 

Applied  to  the  skin,  it  first  occasions  a  feeling  of  heat,  which  is 
lOon  followed  by  prickling  or  tingling  sensations,  with  numbness, 
b  the  mouth  it  gives  rise  more  speedily  and  strongly  to  the  same 
sensations,  which  are  extended  also  to  the  fauces.  When  applied 
to  the  eye,  it  is  said  by  most  observers  to  cause  contraction  of  the 
popil;  but  Professor  Schroff  states  that  it  produces  the  opposite 
efect  of  dilatation,  when  used  in  sufficient  quantity.  Both  obser- 
Tations  are  probably  correct;  contraction  being  the  result  of  its 
immediate  operation,  while  the  dilatation  occurs  when  it  has  been 
employed  so  largely,  or  so  long,  as  to  exert  its  benumbing  influence 
on  the  nerves  which  govern  the  movements  of  the  iris. 

Given  internally  in  medicinal  doses,  so  as  to  bring  the  system 
moderately  under  its  influence,  it  causes  a  feeling  of  warmth  in  the 
epigastrium,  and  a  general  glow,  which  may  be  ascribed  to  its  first  ex- 
citant action  upon  the  mucous  membrane  of  the  throat  and  stomach, 
eitended  by  sympathy  over  the  body.  A  brief  acceleration  of  the 
pulse,  which  sometimes  takes  place,  may  be  referred  to  the  same 
cause.  Nausea  is  often  also  produced,  but  seldom  vomiting  from 
the  doses  mentioned.  After  a  short  time,  the  same  mingled  feel- 
ings of  prickling,  tingling,  and  numbness,  which  it  causes  in  the 
lurface  of  application,  are  experienced  at  the  ends  of  the  fingers,  in 
ihe  lips,  and  perhaps  elsewhere,  together  with  a  sense  of  muscular 
weakness ;  while  the  pulse  is  reduced  in  frequency  and  force,  and 
the  number  of  respirations  correspondingly  diminished.  Accord- 
ing to  Stiirck  the  perspiration  and  urine  are  also  increased ;  and 
Schroff  states  that,  in  sufficient  quantity,  it  causes  an  extraordinary 
Mgmentation  of  the  latter  secretion  {Ed.  Month.  Joum.^  Oct.  1851, 
P'  370) ;  but  these  effects  are  certainly  not  constant^  as  they  have 
escaped  the  attention  of  many  observers. 

In  larger  doses,  but  still  within  medicinal  limits,  aconite  pro- 
duces much  nausea  and  occasionally  vomiting;  the  sensation  of 
tingling  and  numbness  is  extended  more  or  less  over  the  whole 
body ;  headache,  giddiness,  dimness  of  vision,  and  mental  confusion 
lie  sometimes  experienced,  especially  if  any  exertion  is  made ;  the 
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pulse  is  reduced  occasionally  as  much  as  15  or  16  strokes  in  the 
minute,  and  the  respiration  accordingly;  and  a  general  condition 
of  debility  is  induced,  which  may  continue  for  hours  or  even  dm 

The  phenomena  above  referred  to  generally  begin  to  appear  in 
twenty  or  thirty  minutes,  are  at  their  height  in  an  hour  or  two, 
and  continue  with  little  abatenaent  for  three,  four,  or  five  boon; 
and,  if  the  dose  be  repeated  before  the  influence  of  the  first  hu 
subsided,  so  as  to  produce  a  cumulative  effect,  the  symptoms  will 
continue  for  twelve  hours,  a  day,  or  even  two  or  three  days,  ac- 
cording to  the  greater  or  less  length  of  time  during  which  the 
medicine  has  been  administered.  Not  unfrequently,  after  the 
direct  sedative  operation  has  ceased,  a  degree  of  reaction  takes 
place,  according  to  a  well-known  law  of  the  system ;  and  the  dr- 
culation,  respiration,  and  general  temperature  are  somewhat  in- 
creased. 

A  remarkable  quality  in  the  operation  of  aconite  is  that,  while 
it  diminishes  both  general  and  special  sensibility,  consciousnesB  is 
usually  in  no  degree  impaired.  Thus,  Dr.  Pereira  observed  that  a 
dog,  under  the  influence  of  a  full  dose,  would  wag  his  tail  when 
noticed  by  his  master,  and  endeavour  to  follow  him  around  the 
room,  though  quite  insensible  to  pinching,  the  pricking  of  a  needle^ 
&c.  Yet,  along  with  this  insensibility  to  impressions  upon  the  BU^ 
face,  it  is  said  that  neuralgic  pains  about  the  joints  are  sometimes 
felt,  when  large  quantities  have  been  taken. 

As  in  the  instance  of  digitalis,  it  is  said  that,  when  under  the  in- 
fluence of  aconite,  the  pulse  is  increased  considerably  in  rapidity 
upon  rising  from  the  recumbent  to  the  sitting  or  standing  posture, 
showing  its  debilitating  influence;  for  a  weakened  pulse  is  almost 
always  more  increased  in  frequency  by  exertion  than  a  healthy  one. 
The  effect  of  change  of  position,  or  other  muscular  effort,  is  some- 
times so  great,  when  the  system  is  under  the  full  effect  of  aconite, 
as  to  induce  a  feeling  of  faintness,  and  even  an  approach  to  syncope; 
so  that,  in  the  use  of  the  medicine,  when  the  patient  is  found  to  he 
decidedly  affected  by  it,  care  should  be  taken  to  guard  against  undue 
movement,  lest  serious  prostration  might  occur. 

Allusion  has  been  made  to  the  effect  of  aconite  on  the  pupil  when 
locally  used.  There  is  the  same  contradiction  of  statement  as  to  its 
effects  when  internally  administered;  some  stating  that  it  contracts, 
others  that  it  dilates  the  pupil.  The  probability  is  that  the  con- 
traction is  the  general  rule;  but  that,  when  the  depressing  effect  is 
very  great,  the  iris  may  become  paralyzed  with  other  parts,  and 
dilatation  consequently  take  place. 
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Poisonous  Effects.    Aconite  is  a  powerful  poison,  and  has  often 
rased  death  when  too  largely  taken.    The  symptoms  are  simply 
n  exaggeration  of  those  already  described.     The  characteristic 
ensation  in  the  moath  and  fauces  is  very  strong;  the  patient  com- 
plains of  intense  burning  in  his  oesophagus  and  stomach,  with  much 
hirst;  severe  and  distressing  nausea  comes  on,  attended  generally 
rith  violent  and  protracted  vomiting,  and  sometimes  with  purging; 
nd  spasmodic  pains  are  often  experienced  in  the  stomach  and  bow- 
els.  These  are  the  results  of  the  direct  action  of  the  poison  upon 
dtt  alimentary  canal.    At  the  same  4ime,  symptoms  of  the  most 
ssvere  nervous  disturbance  make  their  appearance,  as  headache, 
sometimes  violent;  giddiness;  dimness  of  vision,  with  contracted  or 
expanded  pupil;  constriction  of  the  throat;  prickling  and  tingling, 
with  numbness,  over  the  whole  system;  general  diminution  of  sensi- 
bility; tremors;  loss  of  command  over  the  muscles;  inability  to 
apeak  distinctly;  sometimes  lancinating  pains  in  the  joints,  and  a 
general  condition  of  nervous  prostration.    The  circulation  and  re- 
spiration are  also  greatly  depressed,  the  pulse  being  at  first  reduced 
to  60, 40,  or  even  S6  in  the  minute,  and  afterwards,  as  the  weakness 
ioereases,  becoming  more  frequent  again,  but  small,  irregular,  and  ex- 
tremely feeble.    Consciousness  is  retained  till  near  the  close;  but  at 
lutein  fatal  cases,  slight  delirium  comes  on,  followed  by  stupor,  and 
sometimes  spasmodic  movements  resembling  convulsions;  general 
paralysis  of  voluntary  motion  and  sensation  ensues;  the  patient  be- 
comes blind,  deaf,  and  speechless;  the  pulse  is  no  longer  perceptible ; 
the  extremities  are  cold,  and  the  body  is  often  bathed  in  sweat;  the 
&ee  is  pallid  and  shrunken,  and  the  eyes  glassy;  and  the  universal 
prostration  ends  in  death,  sometimes  in  little  more  than  an  hour, 
sometimes  as  late  as  eight  hours  from  the  taking  of  the  poison,  but 
generally  in  about  three  or  four  hours.    All  these  symptoms  are 
itot  present  in  every  case;  but  there  is  not  one  which  does  not 
sometimes  occur.   Convulsions  are  not  common ;  and  the  movements 
which  do  occasionally  take  place  are  scarcely  entitled  to  the  name. 
Not  unfrequently  the  muscles  are  perfectly  quiescent  to  the  last. 
As  in  poisoning  with  other  narcotics,  the  dose  necessary  to  destroy 
life  varies  exceedingly  in  different  individuals,  but  is  greater,  as  a 
general  rule,  when  free  vomiting  has  been  early  produced  by  the 
medicine.    Five  grains  of  the  fresh  extract,  one  drachm  of  the  root, 
sod  eighty  drops  of  the  strong  tincture  of  the  root,  are  said  seve- 
ndly  to  have  caused  death;  though  larger  quantities  have  often 
heen  taken  without  the  same  result. 


144  G£N£&A.L  SSDATXYES.  [PAST  H 

Oq  dissection^  inflaniination  of  the  stomach  and  bowels  is  said  to 
have  been  noticed,  with  general  venous  congestion,  and  the  blood 
in  a  coagulated  or  coagulable  state.  According  to  some  observer^ 
the  heart  of  animals  poisoned  with  aconite  has  been  found  perfeetl; 
quiescent  immediately  after  apparent  death ;  others  have  found  il 
contracting;  and  the  probability  is  that  sometimes  oqe  of  these  ooo 
ditions  exists,  and  sometimes. the  other. 

The  treatment  consists  in  washing  out  the  stomach  thoroQgUj 
with  diluent  drinks  if  vomiting  has  already  taken  place,  and,  if  not 
by  means  of  an  emetic  dose  ^f  ipecacuanha,  with  similar  diluiioa 
and  afterwards  administering  opiates  to  allay  irritation,  and  carbon 
ate  of  ammonia  and  alcoholic  stimulants  to  support  the  strength 
Generally  speaking,  the  opiate  would  be  best  given  by  enema 
Stimulation  externally,  also,  by  a  sinapism  to  the  epigastrium,  and 
heated  rubefacients  to  the  extremities,  is  called  for.  Should  respi- 
ration have  ceased,  it  ought  to  be  restored  artificially,  in  the  hope 
that  the  heart  may  not  have  completely  ceased  to  act,  or  at  leaat 
not  entirely  lost  its  susceptibility;  and,  if  apparent  death  from  sjn- 
cope  has  occurred,  efforts  should  still  be  made  to  rouse  the  heart 
into  action  by  means  of  an  electro-magnetic  machine.  If  the  medi- 
cine has  been  taken  a  considerable  time  previously  to  the  oom- 
mencement  of  treatment,  so  that  a  portion  of  it  may  have  entered 
the  bowels,  a  dose  of  castor  oil  or  other  quick  non-irritating  oi- 
thartic  should  be  given,  in  addition  to  the  other  measures.  Iodine 
has  recently  been  recommended  as  an  antidota  It  may  be  given 
in  the  form  of  the  officinal  compound  solution.  It  is  sometimes 
astonishing  to  see  how  rapidly,  under  the  influence  of  opiates  and 
stimulants,  the  patient  passes  from  a  state  of  the  most  profound 
prostration,  and  greatest  danger,  into  complete  safety;  showing  that 
the  action  of  the  poison  is  mainly  functional,  and  that,  whatever 
active  congestion  or  inflammation  may  be  induced  by  it,  is  com- 
paratively trivial. 

2.  Mode  of  Operating. 

Though  locally  irritant  to  the  vascular  tissue,  the  priraar; 
effect  on  the  nervous  extremities  themselves  seems  to  be  sedative 
for  a  feeling  of  numbness  attends  the  prickling  sensation;  and  tb 
efibct  altogether  is  that  often  felt  in  cases  of  commencing  or  pa: 
tial  paralysis.  The  feeling  of  warmth  is  probably  the  result  ( 
the  vascular  excitement.  I  have  already  expressed  my  belie 
that  the  general  but  evanescent  phenomena  of  excitement,  sou( 
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times  produced,  are  the  result  of  a  sympathetic  extension  of  the 
local  excitant  impression.  The  first  direct  efiects  upon  the  sys- 
tem are  probably  produced  through  absorption ;  for  they  are  the 
ame  whether  the  medicine  is  taken  into  the  stomach,  or  applied 
to  the  rectum,  the  areolar  tissue,  one  of  the  serous  membranes,  the 
ibnded  akin,  or  a  wounded  surface.  These  effects  are  directly 
Ndatiye  to  the  nervous  system,  and  apparently  so  to  the  circulation 
and  respiration.  The  probability,  however,  is  that  it  affects  these 
bnctions,  not  by  acting  immediately  upon  the  heart  and  lungs,  but 
bf  first  depressing  the  nervous  centres  which  control  the  move- 
meots  of  these  organs.  The  circumstance  that  the  heart  is  some- 
times found  active,  and  sometimes  quiescent  after  the  suspension  of 
itapiration,  shows  that  the  influence  of  the  poison  is  occasionally 
pndominant  in  the  nervous  centre  of  respiration,  and  occasionally 
iD  that  which  regulates  the  heart.  The  increased  frequency,  weak- 
aeaa^aiid  irregularity  of  the  pulse  which  follows  the  first  depression, 
ia  eases  of  excessive  action  from  the  medicine,  may  be  ascribed  to  the 
complete  paralysis  of  the  nervous  centre  in  the  medulla  oblongata, 
m  that  the  heart  is  now  left  to  the  operation  of  the  blood  upon  its 
own  inherent  susceptibility,  and  acts  therefore  hastily  and  irregu- 
larly, because  not  duly  supported  from  the  great  centre  of  inflaence. 
So  long  as  this  centre  remains  unparalyzed,  the  operation  of  the 
medicine,  through  it,  is  to  diminish  the  frequency  of  the  pulsations. 

3.  Therapeutic  Application, 

Aconite  was  known  to  the  ancients  as  a  poison;  but  they  do  not 
aeem  to  have  been  aware  of  its  medicinal  powers.  In  reference  to 
theae,  it  was  first  brought  into  notice  by  Baron  Stiirck,  of  Vienna, 
181762.  The  general  indication  which  it  is  suited,  through  its  seda- 
tive properties,  to  fulfil,  is  to  reduce  morbid  excitement  of  the  nerv- 
eoaand  circulatory  systems.  Hence  it  may  be  inferred  to  be  useful 
tt  an  anodyne,  antispasmodic,  and  antiphlogistic  remedy.  In  the 
^0  former  capacities,  however,  it  should  be  employed  only  when 
die  paio  and  spasm  to  be  relieved  are  dependent  on  nervous  irrita- 
ten.  To  these  conditions,  when  the  result,  as  often  happens,  of  a 
depressed  state  of  the  nervous  centres,  the  remedy  is  wholly  inap- 
piieable;  differing  in  this  respect  from  the  nervous  stimulants,  which 
<AeQ  operate  favourably  in  both  conditions.  Aconite  is  also  con- 
tnindicated  in  gastric  and  intestinal  inflammation,  in  consequence 
of  its  local  irritant  property,  and  in  cases  of  great  general  debility, 
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even  when  alternated  with  morbid  excitement,  from  its  powerful] 
depressing  effects. 

Inflamrnaiions.  The  sedative  powers  of  aconite  naturally  sq| 
gested  its  use  in  inflammations ;  and,  so  far  as  mere  reduction  ( 
the  heart's  action  and  of  nervous  force  can  prove  curative  in  thet 
diseases,  benefit  may  be  expected  from  the  medicine.  It  was  recon 
mended  by  Dr.  Fleming  especially  in  inflammation  of  the  brain,  ] 
has  also  been  employed  in  angina^  bronchitis,  pneumonia,  variox 
cutaneous  eruptions,  and  the  inflammatory  conditions  of  scrofula  an 
phthisis. 

But  the  disease  in  which  it  has  enjoyed  most  reputation  as  a 
antiphlogistic  is  inflamm/itory  rheumatism.  As  a  nervous  elemei 
of  excitement  enters  largely  into  the  constitution  of  this  diseaa 
aconite  would  seem  to  be  peculiarly  appropriate.  Becommenda 
originally  in  acute  rheumatism  by  Stdrck,  it  has  been  much  use* 
in  Germany  and  other  parts  of  continental  Europe,  and  has  at 
comparatively  recent  date  enjoyed  some  credit  in  Great  Britain  ant 
this  country.  By  M.  Lombard,  of  Geneva,  Switzerland,  it  has  beei 
strongly  recommended  as  having  a  specific  infiuence  over  the  dii 
ease.  Of  21  cases  of  acute  rheumatism  reported  by  Dr.  Fleming,  ii 
which  aconite  was  used,  all  were  cured ;  the  shortest  duration  o 
treatment  being  2  days,  the  longest  17  days,  and  the  average  betweei 
5  and  6.  Upon  the  same  authority,  the  improvement  is  oftei 
very  speedy;  "some  alleviation  of  the  pain  being  occasional!] 
experienced  in  the  course  of  an  hour  after  the  first  dose  has  bed 
taken;  whilst  there  are  few  cases  in  which  decided  relief,  wit! 
abatement  of  the  redness,  tension,  and  tenderness,  is  not  obtains 
in  a  few  hours.  A  longer  period  seems  to  be  required  to  dispers 
the  inflammation  in  the  smaller  joints  than  in  the  larger  ones."  i 
peculiar  advantage  of  the  treatment,  judging  from  the  results  intl 
cases  alluded  to,  is  the  infrequency  of  the  supervention  of  cardii 
affection ;  two  only  of  the  cases  having  offered  this  complicatio; 
The  convalescence  too  was  extremely  short;  and  there  was  le 
stiffness  in  the  joints  than  is  ordinarily  left  in  this  affection.  Th 
is  great  success,  and,  had  the  remedy  proved  equally  efficacious  : 
other  hands,  would  authorize  its  universal  adoption.  But  this  hi 
not  been  the  general  experience.  Still,  I  have  no  doubt  th 
aconite,  like  most  of  the  articles  of  this  class  of  medicines,  has  co 
siderable  efficacy  in  acute  rheumatism;  and  it  may  be  appropriate' 
employed  as  an  adjuvant  of  the  lancet,  or  as  a  substitute  for  it  whe 
circumstances  forbid  its  use. 
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In  chronic  rheumatism  it  has  also  been  recommended,  but,  though 
I  have  frequently  employed  it  in  that  affection,  I  do  not  remember 
to  have  effected  a  cure  with  it  in  one  case ;  and  the  chief  benefit 
vhich  has  accrued,  has  been  from  the  relief  of  pain  through  its  local 
application  to  the  affected  part.  It  is  more  especially  applicable  to 
those  cases  in  which  the  disease  approaches  the  neuralgic  or  nervous 
form. 

As  regards  the  employment  of  this  remedy  in  the  phlegmasise 
generally,  it  labours  like  all  the  other  nervous  sedatives  under  the 
capital  defect,  that  it  does  not  lessen  the  quantity  or  alter  the  quality 
of  the  blood,  which  are  indications  of  cure  quite  as  prominent  as  to 
lessen  the  force  with  which  it  is  distributed.  It  cannot,  therefore, 
be  relied  on  as  a  substitute  for  the  lancet,  or  the  arterial  sedatives, 
particularly  the  antimonials. 

Vascular  Irritation  or  Active  Congestion,  The  condition  of  this 
kbd  to  which  aconite  would  appear  to  be  best  adapted,  is  active 
congestion  of  the  brain.  Its  sedative  influence  at  once  on  the  nerv- 
ous centres,  and  the  circulation,  is  what  is  specially  wanted  here. 
Bat,  as  it  does  not  lessen  the  quantity  of  the  blood,  it  cannot  be  de- 
pended on  in  plethoric  cases,  in  which  there  is  no  substitute  for  the 
lancet,  or  other  depletory  measures.  As  an  adjuvant,  however,  of 
these  measures,  it  may  be  resorted  to,  and  also  as  a  substitute  when 
the  patient  is  not  in  a  state  to  admit  of  depletion.  In  those  deter- 
minations of  blood  to  the  head  which  occasionally  take  place  from 
the  direction  thither  of  gouty  or  rheumatic  irritation,  and  in  other 
instances  associated  with  an  irritable  condition  of  the  nervous  sys- 
tem, aconite  is  a  very  appropriate  remedy.  If,  at  the  same  time, 
there  should  be  an  excessive  action  of  the  heart,  as  in  hypertrophy 
of  that  organ,  the  indication  for  its  use  would  be  still  stronger.  '  In- 
fmmation  of  the  brain,  apoplexy,  and  convulsions  may  probably  be 
werted  in  some  instances  by  a  timely  and  appropriate  use  of 
wonite ;  and  headache  and  vertigo  may  often  be  relieved.  But  care 
must  be  taken  not  to  confound  these  affections  arising  from  vascu- 
lir  fulness  of  the  brain,  with  similar  affections  from  an  anemic  con- 
dition, in  which  aconite  is  contraindicated. 

Active  hemorrhage  also  offers  an  indication  for  the  use  of  this 
remedy,  which  may  be  employed  to  reduce  the  frequency  and  force 
of  the  heart's  action,  when  bleeding  may  be  inappropriate,  or  may 
liave  been  employed  without  sufliciently  relieving  the  arterial 
excitement. 

Fevtrs.   In  the  idiopathic  fevers,  though  perhaps  occasionally  use- 
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fill,  aconite  is  much  inferior  to  the  refrigerant  and  depletory  reme- 
dies usaallj  employed,  and  is  often  objectionable  from  its  tendeocj 
to  irritate  the  stomach,  already  more  or  less  irritated  in  these  dh^ 
tions,  and  almost  always  more  than  ordinarily  irritable.  It  hn 
been  employed  with  asserted  success  in  intermittent  fever;  but  thk 
•  is  a  credit  which  it  shares  with  so  many  other  medicines,  that  it  k 
of  little  value.  It  is  not  pretended  that  it  can  be  compared  with 
cinchona  in  efficiency. 

Organic  Diseases  of  the  Heart.  The  remarks  made  upon  the  an 
of  digitalis  in  these  affections  are  so  exactly  applicable  to  aconite, 
that  it  would  be  useless  to  repeat  them  here.  (§iee  page  120.)  It  is 
sufficient  to  say  that  this  remedy  may  sometimes  be  advantageoody 
resorted  to,  when  digitalis  disagrees  with  the  patient,  or  in  order, 
by  varying  the  remedies  employed,  to  prevent  a  too  rapid  impti^ 
ment  of  the  susceptibilities,  and  thus  to  prolong  the  period  during 
which  remedial  or  alleviating  measures  may  be  employed  with 
effect. 

Nervous  Irritation.    It  is  in  the  different  forms  of  this  patho- 
logical condition  that  aconite  is  most  useful,  and  of  these  forma, 
neuralgia  is  that  in  which  it  has  proved  pre-eminently  so.    It  ii| 
indeed,  one  of  the  standard  remedies  in  nervous  pain.    There  is  oo 
variety  of  this  affection  in  which  it  may  not  be  employed,  with  the 
reasonable  hope  of  permanent  or  temporary  benefit    But  neuraljk 
rheu7nati87n,  and  gout  are  the  special  affections  in  which  it  has  provei 
most  serviceable,  and  in  which  it  is  probably  most  employed.   Is 
all  the  varieties  of  neuralgia,  the  medicine  may  be  used  both  in- 
ternally  and  externally ;  or  it  may  be  applied  to  the  seat  of  tho 
disease,  while  some  other  remedy  or  remedies  may  be  addressed  to 
the  system.    In  the  local  use  of  it^  the  application  is  generally 
made  by  friction,  which  should  be  continued  until  decided  sensa 
tions  of  tingling  and  numbness  are  induced,  or  until  the  neuralgia 
pain  itself  ceases. 

The  remedy  has  been  found  useful  by  some  practitioners  in  th< 
pains  of  secondary  syphilis^  in  which  it  may  be  used  in  connezioi 
with  the  alteratives  destined  to  eradicate  the  disease.  It  has  alac 
been  employed  for  the  relief  of  pain  in  carcinoma. 

Palpitation^  of  gouty  or  rheumatic  origin^  may  also  be  advantage 
ously  treated  with  aconite,  which,  in  this  affection,  as  in  neuralgia 
may  be  employed  both  generally  and  locally. 

In  pertussis  and  epilepsy,  the  remedy  has  also  been  used,  and  maj 
sometimes  prove  serviceable;  but  it  cannot  be  relied  on  for  the  cure 
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It  is  asserted  to  have  been  nsed  beneficiallj  in  paralym  and  in 
mmwrosis.  At  the  first  glance,  it  might  seem  to  be  contraindicated 
in  these  affections;  as  both  not  nnfrequently  result  from  its  poison- 
ous action.  But  a  little  consideration  will  show  that,  without 
giTiog  any  countenance  to  the  homoeopathic  doctrine  of  *'  similia 
timtb'ita  eurantur^^^  we  may  sometimes  employ  aconite  in  paralytic 
diseases,  in  full  accordance  with  sound  therapeutic  principles. 
Palsy  generally  results  from  a  loss  of  function  in  the  nervous 
centres.  This  loss  of  function  may  depend  on  a  direct  depression 
of  the  centre,  as  under  the  poisonous  influence  of  aconite,  or  from 
in  OYer-excitement,  vascular  irritation,  or  active  congestion  of  the 
centre,  as  in  inflammation  or  active  congestion  of  the  brain  or 
spinal  marrow.  Now,  while  it  is  obvious  that  aconite  would  pro- 
bably only  aggravate  palsy  originating  in  the  first  of  these  causes; 
it  is  DO  less  clear  that,  in  the  cases  dependent  on  over-excitement, 
it  is  one  of  the  very  remedies  which  would  be  suggested  by  the 
views  of  its  powers  here  taken.  It  would  prove  serviceable  by 
acting  as  a  sedative  to  the  morbidly  excited  nervous  centre.  I 
hsTe  had  no  experience  with  aconite  in  palsy ;  but  in  certain  cases 
of  the  disease,  originating  in  or  sustained  by  active  congestion  of 
tbe  brain  or  spinal  marrow,  without  positive  structural  lesion,  I 
aboald  have  no  hesitation  in  employing  it,  should  circumstances 
pieveat  the  use  of  other  habitual  remedies,  as  bleeding,  purging, 
tbe  antimonials,  &c. 

It  is  recommended  by  Cazenave  in  certain  irritable  cutaneous 
tfuptionSj  in  which  it  may  act  beneficially  not  only  by  diminishing 
tbe  capillary  circulation  in  the  surface,  but  also  by  moderating  an 
abnonnal  sensitiveness  of  the  cutaneous  nerves. 

Finally,  aconite  has  been  found  useful  by  M.  Fouquier  in  passive 
4tjp«3»,  in  which  it  proves  serviceable  by  its  diuretic  property; 
bag  been  recommended  in  amenorrhosa^  connected  with  chronic 
congestion,  or  an  habitual  spasmodic  condition  of  the  uterus;  and 
bag  been  employed,  with  supposed  benefit,  in  metastatic  abscess  or 
ptuiilent  infection;  though  upon  what  principle  it  would  be  likely 
to  operate  beneficially  in  that  affection,  I  should  be  at  a  loss  to 
determine. 

4.  Administration. 

Tbe  effects  of  aconite  may  be  obtained  from  the  powder,  extract, 
tincture,  or  isolated  active  principle;  and  all  these  forms  are  officinal. 

The  powdered  leaves  may  be  given  in  the  dose  of  one  or  two 
grains;  but  the  medicine  is  seldom  used  in  this  form. 
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Two  extracts  are  officinal;  one,  the  inspissated  juice  of  ihefm 
leaves  (ExTBACTUM  AcoNiTi,  U.  S.,  LondLy  JSd.\  which,  however,  i 
very  uncertain,  and  sometimes  very  feeble  if  not  inert;  tbeothei 
the  alcoholic  extract  (EXTBACTUM  AcoNiTi  ACOHOLICUM,  U,S.\  whic 
is  made  by  evaporating  a  tincture  of  the  dried  leaves,  and,  if  mad 
from  recently  dried  leaves,  may  be  efficient.  The  dose  of  the  forme 
is  one  or  two  grains ;  of  the  latter  half  a  grain  or  a  grain.  A 
alcoholic  extract  might  also  be  prepared  from  the  root,  of  vhic 
the  dose  should  not  exceed  one  quarter  of  a  grain  to  begin  with. 

The  tinctures  are  much  more  employed  than  the  powder  c 
extract.  The  U.  S.  Pharmacopoeia  recognizes  two  tinctures,  havin 
retained  the  old  tincture  of  the  leaves,  and  adopted  a  new  an 
strong  one  of  the  root.  It  is  of  the  utmost  importance  that  thes 
tinctures  should  not  be  confounded  in  prescription;  as  the  ma 
serious  consequences  might  ensue  from  a  mistake. 

Tincture  of  Aconite  Leaves  (TiNCTUBA  AcoNiTi  FoLlOBUM,  U.S) 
a  weak  preparation,  having  all  the  uncertainty  of  the  dried  leave 
and  should  be  discarded  from  the  Pharmacopoeia.  The  dose  is  froi 
twenty  to  thirty  drops. 

Tincture  of  Aconite  Root  (TiNCTUBA  AcoNiTi  Badicis,  U.S^Dub 
TiNCTUBA  ACONITI,  Lond,)  is  a  very  strong  tincture  of  the  roo 
made,  according  to  the  directions  of  our  Pharmacopoeia,  in  the  pn 
portion  of  a  pound  to  a  pint  of  alcohol.  It  has  about  the  strengt 
of  the  British  tinctures,  and  is  nearly  or  quite  saturated.  It  has  tb 
great  advantage,  over  the  preceding  preparation,  of  comparativ 
uniformity  and  certainty  of  operation;  but  it  is  of  great  imporlanct 
hear  in  mind  its  poisonous  operation  in  overdoses^  and  to  be  extremt 
careful^  in  prescribing  it,  not  to  mistake  it  for  the  tincture  of  the  feoi^ 
It  is,  on  the  whole,  the  most  efficient  and  convenient  preparation 
aconite,  whether  for  internal  or  external  use;  and  there  need  be  i 
danger  with  due  caution.  It  has,  indeed,  almost  superseded  t 
other  forms.  The  commencing  dose  should  not  exceed  five  drc 
in  any  ordinary  case,  which  may  be  repeated  three  times  a  day,  a 
increased  gradually  with  each  dose,  after  the  first  day,  until  so: 
sign  of  its  action  is  afforded,  such  as  tingling  and  numbness  in  1 
fingers  or  lips,  diminished  frequency  of  the  pulse,  or  headac 
with  giddiness.  After  the  dose  in  which  it  is  capable  of  acting 
ascertained,  it  must  be  increased,  if  at  all,  with  great  caution,  a 
should  unpleasant  symptoms  occur,  must  be  at  once  suspended. 

When  externally  used,  it  may  be  most  conveniently  applied 
friction  with  a  small  piece  of  sponge,  tied  to  the  end  of  a  stick,  a 


CHAP,  n.]  NERVOUS  SKDATTVKS. — ACONITE.  151 

satorated  with  the  tincture.  The  rule  is  to  persevere  with  the 
MctioD  until  the  peculiar  sensation  of  prickling  or  numbness  in 
the  part  is  produced,  or  till  the  object  for  which  it  is  employed  is 
accomplished.  Care  should  be  taken  not  to  &pply  it  to  abraded, 
ulcerated,  or  wounded  surfaces,  or  to  that  of  a  mucous  membrane. 
Whatever  preparation  of  aconite  'is  used,  the  dose  may  be  re- 
peated, as  in  the  case  of  the  tincture  of  the  root,  three  times  a  day, 
and  gradually  increased  until  it  acts. 

ACONITIA.   U,  S, — Aconitin. — Aconitina, 

This  may  be  prepared  in  the  following  manner.  To  an  alcoholic 
extract  of  the  root  add  water  acidulated  with  sulphuric  acid,  by 
which  the  native  salt  of  aconitia  is  decomposed,  and  a  readily  solu- 
ble sulphate  is  produced.  Filter  the  liquid,  and  add  solution  of 
ammoDia,  which  separates  and  precipitates  the  alkaloid  with  impu- 
rities. From  the  precipitate  extract  the  aconitia  by  means  of  ether, 
and  allow  the  ethereal  solution  to  evaporate.  For  details  of  the 
procedure,  the  reader  is  referred  to  the  U.  S.  Dispensatory. 

When  quite  pure,  aconitia  is  white ;  but,  as  in  the  shops,  it  is 
often  slightly  coloured.  Obtained  by  the  slow  evaporation  of  its 
alcoholic  or  ethereal  solution,  it  is  transparent  like  glass.  The  alka- 
loid is  uncrystallizable.  It  is  inodorous,  of  a  bitter  taste,  and  has 
the  same  singular  acrimony  as  the  herb  or  root.  It  is  unalterable 
in  the  air,  fusible,  at  a  high  temperature  decomposed,  sparingly 
soluble  in  water,  readily  soluble  in  alcohol  and  ether,  and  capable 
of  neutralizing  the  acids,  with  which  it  forms  uncrystallizable 
RJts.    It  consists  of  nitrogen,  carbon,  hydrogen,  and  oxygen. 

Aconitia  acts  on  the  system  in  the  same  manner  as  the  tincture, 
but  with  greater  energy.  Oue-fiftieth  of  a  grain  killed  a  sparrow ; 
and  the  same  quantity  is  said  to  have  proved  dangerous  and  nearly 
fatal,  in  the  case  of  an  old  woman.  In  an  instance  recorded  by 
Dr.Golding  Bird,  two  and  a  half  grains  produced  poisonous  symp- 
toms; but  the  patient  vomited  and  was  saved.  When  rubbed  on 
the  skin  in  the  form  of  an  ointment,  or  in  alcoholic  solution,  it 
occasions  violent  heat,  tingling,  and  numbness,  which  may  continue 
from  two  or  three  to  eighteen  hours.  "  A  minute  portion  of  an 
ointment,  composed  of  a  grain  of  the  alkaloid  to  two  drachms  of 
lard,  applied  to  the  eye,  causes  almost  insupportable  heat  and  ting- 
ling, and  contraction  of  the  pupil."  (Pereira,  Afat.  Med.^  3d  ed., 
p.  2176.)  There  would  seem  to  be  no  occasion  for  aconitia  as  a 
distinct  preparation ;  for  the  tincture  of  the  root  is  capable  of  pro- 
ducino:  all  the  desired  effects  both  internal  and  external.    At  all 
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events,  the  use  of  the  alkaloid  should  be  confined  to  external  appli- 
cation. It  may  be  employed  in  alcoholic  solution  or  ointment;  in 
the  former  case,  one  grain  being  dissolved  in  a  fluidrachm  of  alco- 
hol; in  the  latter,  two  grains  being  rubbed,  first  with  six  drops  of 
alcohol,  and  then  with  a  drachm  of  lard.  The  proportion  of  the 
alkaloid,  if  found  necessary  \tpon  trial,  may  be  doubled  or  quadru- 
pled. The  preparations  are  to  be  applied  by  friction.  The  same 
rule  is  necessary  in  relation  to  the  continuance  of  the  friction,  and 
the  same  caution  in  reference  to  the  surface  of  application,  as  in 
employment  of  the  tincture  of  the  root. 


V.  AMERICAN  HELLEBORK 
VERATBUM  VIRIDE.  U.S. 

Under  this  name,  the  U.  S.  Pharmacopoeia  recognizes  the  root 
or  rhizome  of  Verairum  viride,  variously  called  American  helldxre^ 
swamp  hellebore,  Indian  poke,  &c.,  an  indigenous  perennial,  growing 
abundantly  in  wet,  low,  or  swampy  places,  in  most  parts  of  our 
country  from  Maine  to  Georgia.  The  root  should  be  collected  in 
the  autumn  after  the  fall  of  the  leaf,  and,  as  it  is  injured  by  timOj 
should  not  be  kept  longer  than  a  year. 

Properties.    The  body  of  the  root  or  rhizome  is  fleshy,  somewbat 
more  than  an  inch  long  by  an  inch  in  thickness,  coated  with  mem- 
branous coverings  above,  and  thickly  invested  beneath  with  numer- 
ous whitish  or  yellowish  fibres  or  rootlets.    In  the  recent  state, 
it  has  a  disagreeable  odour,  which  is  lost  by  drying.    Its  taste  is 
bitter,  with  an  unpleasant  acrimony,  spreading  through  the  moutb 
and  fauces,  and  very  durable.    It  imparts  its  sensible  properties  to 
water  and  alcohol ;  but  its  virtues  are  impaired  by  heat,  and  appear 
to  be  destroyed  by  long  boiling;  as  Dr.  Osgood  found  an  extract 
prepared  from  the  decoction  nearly  inert.     It  may  be  inferred  from 
the  botanical  relations  of  the  plant,  and  from  the  similarity  of  its 
effects  with  those  of  Veratrum  album,  that  it  owes  its  activity,  at 
least  in  part,  to  the  alkaloid  denominated  veratria;  but  the  fact  has 
not  been  positively  demonstrated. 

Effects  on  the  System.  American  hellebore  bears  so  close  a  re- 
semblance in  its  effects  to  the  medicines  belonging  to  this  class 
already  described,  that  it  could  not  with  propriety  be  separated 
from  them  in  any  system  of  arrangement.  Like  them  it  is  locally 
irritant,  in  its  general  action  sedative  to  the  nervous  system  and 
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circalation,  and  more  or  less  stimulant  to  the  secretions.    For  a 
knowledge  of  its  physiological  effects,  we  are  mainly  indebted  to 
Dr.  Charles  Osgood,  of  Providence,  Bhode  Island,  who  appears  to 
have  had  his  attention  directed  to  the  subject  by  Professor  Tully, 
of  Yale  College,  by  whom  the  medicine  had  long  been  habitually 
employed,  and  recommended  in  his  lectures.    The  results  of  his 
mestigations  were  made  known  in  a  communication  published  in 
the  American  Journal   of  tlie  Medical  Sciences  for  August,  1835 
(xvi.  296).    nis  statements  have  since  been  amply  confirmed  by 
others,  and  especially  by  Dr.  W.  C.  Norwood,  of  Cokesbury,  S.  C, 
who  deserves  the  credit  of  having  aroused  the  attention  of  the  pro- 
fession to  the  subject,  and  of  having  thus  given  much  greater  ex- 
tension to  the  use  of  the  medicine  than  it  had  ever  before  received. 
Locally  applied,  American  hellebore  is  capable  of  producing 
irritation,  rubefaction,  and  even  vesication  of  the  surface.    Snuffed 
into  the  nostrils  in  the  form  of  powder,  even  much  diluted,  it  acts 
asm  errhine  and  sternutatory.    Its  acrid  impression  on  the  mouth 
and  fauces,  when  chewed,  has  been  already  mentioned.    When 
Bvallowed,  it  is  apt  to  cause  uneasiness  in  the  epigastrium,  which, 
when  the  dose  is  suiliciently  large,  is  followed  by  nausea  and  vomit- 
ing, the  latter  effect  being  often  protracted,  and  attended  with  much 
retching,  and  sometimes  with  hiccough.    Dr.  Osgood  noticed,  in  his 
own  case,  that  the  vomiting  was  effected  by  a  spasmodic  contraction 
of  the  stomach  itself,  without  participation  of  the  diaphragm  and 
abdominal  muscles;  and,  in  another  individual,  was  preceded  by  a 
Bensation  as  of  a  ball  rising  in  the  oesophagus,  the  result  no  doubt 
of  a  spasmodic  contraction  of  that  tube.    The  antecedent  and  at- 
tendant nausea  does  not  seem  to  be  severe,  though  the  prostrating 
^&ct8  on  the  system,  as  will  be  more  particularly  noticed  directly, 
&re  oflen  very  striking".    The  emesis  is  usually  later  in  occurring 
from  this  than  from  other  emetic  medicines;   three-quarters  of  an 
W  or  more,  not  unfrequently  elapsing,  after  its  exhibition,  before 
Ais  efiect  is  experienced.    A  fact  which,  considering  the  drastic 
properties  ascribed  to  veratrum  album,  was  not  anticipated,  but 
which  appears  to  have  been  confirmed  by  almost  all  who  have 
Sported  their  experience  upon  the  action  of  the  medicine,  is  that 
isddom  if  ever  purges.   The  remarks  hitherto  made  have  reference 
to  its  local  operation.    Its  effects  on  the  system  are  even  more 
striking. 

From  doses  insufficient  to  vomit,  along^  with  the  epigastric  un- 
wsinesa,  or  independent  of  it^  there  are  sometimes  feelings  of  chilli- 
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ness,  and  considerable  dimination  in  the  frequency  and  the  force 
the  pulse,  with  a  sense  of  weakness  in  certain  mascles,  or  want 
due  command  of  them,  which  are  probably  the  results  of  a  dir 
sedative  influence  upon  the  nervous  centres.  As  a  proof  that  ii 
not  from  the  depressing  influence  of  nausea  that  the  reduction  of' 
pulse  takes  place,  Dr.  Norwood  states  that  he  has  reduced  it  as  1 
as  thirty-five  in  the  minute,  without  the  least  nausea  and  vomiti 
{Chariest.  Med.  Joum.  and  Bev.y  Nov.  1852,  p.  768.)  He  also  spa 
of  a  feeling  of  numbness  and  tingling,  which  he  had  experieiv 
about  the  joints  previously  to  vomiting,  as  well  as  during  and  ai 
that  propess.  {Ibid.j  p.  770.)  We  are  told  by  Dr.  Osgood  that : 
farmers  in  New  England,  in  order  to  protect  their  crops  from  bii 
were  in  the  habit  of  scattering  in  their  fields  grains  of  corn,  wh 
had  been  soaked  in  an  infusion  of  the  root  of  the  American  he 
bore.  Soon  after  eating  this  grain,  the  birds  became  incapable 
running  or  flying,  so  that  they  were  readily  caught;  but,  if  1 
undisturbed  for  a  time,  they  recovered  from  the  paralyzing  effi 
and  flew  away.  It  is  seen,  then,  that  a  reduction  of  the  circulati 
and  a  partial  paralysis  of  sensation  and  motion,  are  produced 
the  medicine  independently  of  nausea;  and  it  is  a  very  proba 
inference,  that  the  higher  degrees  of  these  sedative  efiects,  tboa 
associated  with  nausea  and  vomiting,  and  possibly  increased 
them,  are  still  mainly  dependent  on  the  same  depressing  power  o^ 
the  organic,  and,  to  a  certain  extent,  the  animal  nervous  centres 

When  the  medicine  is  carried  so  far  as  to  produce  nausea  a 
vomiting,  its  depressing  effects  on  the  circulation  and  ner?( 
system  are  often  very  striking.  The  pulse  falls  from  75  or 
down  to  35  or  40,  and  at  the  same  time  becomes  small  and  fee) 
and  occasionally  almost  imperceptible.  The  surface  is  pale  t 
covered  with  a  cool  sweat ;  the  patient  at  the  same  time  experie 
ing  a  sense  of  chilliness,  and  sometimes  of  tingling  or  numboi 
Headache,  vertigo,  dimness  of  vision  with  dilated  pupils,  faintw 
a  feeling  as  of  stiffness  of  certain  muscles,  and  a  want  of  comnu 
over  them,  are  other  symptoms  evincive  of  the  sedative  operat 
of  the  medicine.  These  signs  of  prostration  are  sometimes  so  gi 
as  to  become  alarming;  although  I  have  seen  no  account  of  fi 
poisoning. 

All  agree  in  the  statement,  that  the  general  depressing  effects 
the  nervous  system  and  circulation  are  attended  with  stimulat 
of  the  secretory  functions.  The  salivary,  pulmonary,  biliary, ; 
urinary  secretions  are  increased,  it  is  asserted,  by  doses  insuflici 
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to  occasion  nausea  and  vomiting ;  and,  during  the  existence  of  this 
condition,  the  same  effect  is  produced  upon  the  function  of  the  skin. 

An  excessive  action  of  the  medicine  is  easily  controlled  by  opiates 
and  alcoholic  stimulants.  In  cases  of  extreme  nausea  and  vomiting, 
the  opiate  should  be  administered  by  enema. 

Therapeutic  Application.  The  indications  which  American  hel- 
lebore seems  to  be  capable  of  fulfilling,  are  to  reduce  the  circulation 
when  morbidly  excited,  and  to  calm  nervous  irritation.  It  has  been 
used  chiefly  in  inflammations,  fevers,  and  nervous  diseases. 

1.  In  inflammations  the  medicine  acts  only  as  a  sedative,  and  not 
probably  by  changing  the  character  of  the  blood.  It  should  not, 
therefore,  be  used  to  the  exclusion  of  the  lancet,  and  other  measures 
calculated  to  meet  the  latter  indication.  But,  when  the  state  of  the 
system  does  not  admit  of  depletion,  it  may  sometimes,  I  have  no 
doubt,  be  employed  with  advantage.  This  remark  applies  to  the 
phlegmasia)  generally,  excluding  gastric  inflammation.  But  it  is  in 
the  treatment  of  pneumonia  and  rheumatism  that  the  medicine  has 
acquired  most  credit. 

As  a  remedy  in  jmeumonia^  it  was  recommended  by  Dr.  Osgood; 
hat  did  not  come  into  extensive  use  until  after  Dr.  Norwood's 
publication.  Since  then,  it  has  been  much  employed,  especially  in 
the  South,  where  pneumonia  oflen  assumes  a  form  which  does  not 
well  bear  depletion ;  and  the  testimony  in  its  favour  is  so  strong, 
and  from  so  many  sources,  that  it  is  impossible  to  refuse  it  credence. 
The  plan  recommended  by  Dr.  Norwood  is  to  commence  with  eight 
drops  of  the  saturated  tincture,  which  is  to  be  repeated  every  three 
hours,  with  the  addition  of  a  drop  to  each  successive  dose,  until  the 
pUse  is  reduced  sufficiently,  or  nausea  and  vomiting  supervene; 
and  afterwards  the  dose  is  to  be  so  managed,  in  respect  to  amount 
and  interval,  as, to  sustain  the  depressed  state  of  the  circulation 
with  as  little  disturbance  of  stomach  as  possible.  When  the  medi- 
cine is  more  than  usually  disposed  to  nauseate,  the  effect  may  be 
coonteracted  by  a  little  morphia.  It  is  asserted  that  the  symptoms 
of  inflammation  decline  with  the  reduction  of  the  pulse,  and  the 
patient  in  due  time  enters  into  a  very  favourable  convalescence. 

In  acute  rheumatism  the  remedy  would  seem  to  be  no  less  effica- 
cious; being,  as  in  the  former  case,  employed  with  a  due  regard  to 
the  necessity  for  depletory  measures.  In  this  disease  it  may  often 
be  advantageously  associated  with  opiates,  which  afford  ease  to  the 
patient,  while  the  sedative  remedy  reduces  the  excitement.  It 
should  be  given  every  three  or  four  hours,  in  such  doses  as  not  to 
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occasion  vomiting,  and  gradually  increased  as  the  stomacli  is  found 
to  tolerate  it.  Dr.  Osgood  states  that  he  knows  of  no  medicine^ 
except  perhaps  cimicifuga,  to  which  the  disease  more  easily  yields. 

It  has  also  been  recommended  in  chronic  rheumatfsmj  but  is  not 
considered  so  eQicacious  as  in  the  acute,  and  must  be  used  sevenl 
days  before  benefit  can  be  expected.  I  should  suppose  it,  from  its 
physiological  properties,  to  be  peculiarly  adapted  to  the  neuralgk 
form  of  rheumatism. 

In  gout  it  has  been  equally  praised ;  and  Dr.  Tully  thinks  thi^ 
with  proper  management,  it  will  effect  cures  in  a  majority  of  cuei 
He  considers  it  better  adapted  to  that  affection,  in  feeble  constito* 
tions,  than  colchicura,  because  less  apt  to  weaken  by  exhanstiiig 
operations  on  the  bowels. 

Dr.  Tully  recommends  it  also  in  dysentery  when  not  malignant 

In  a  case  oi  puerperal  peritonitia^  it  was  employed  with  favonrabk 
results  by  Dr.  J.  R.  Murphy,  of  Chesterfield,  Illinois.  (SL  I/rvk 
Med.  and  Surg,  Joum,^  xiii.  255.) 

2.  Of  the  idiopathic  fevers^  the  one  in  which  the  medicine  has  been 
employed  with  the  greatest  supposed  success,  and  in  which  it  baa 
been  strongly  recommended  by  Dr.  Norwood,  is  enteric  or  tyfhM 
fever.  Having  never  used  it  in  this  complaint,  I  may  not  perhipi 
be  considered  as  entitled  to  the  expression  of  an  opinion  as  to  itt 
efficacy  or  appropriateness ;  but,  being  much  in  the  habit  of  seeiog 
and  treating  typhoid  fever,  and  often  in  its  worst  forms,  and  finding 
it  to  yield  to  agents  much  less  powerfully  depressing  than  the 
one  in  question,  and  much  less  likely  to  provoke  an  irritation  of 
stomach  which  is  especially  to  be  avoided,  I  cannot  but  enterttin 
great  doubts,  at  least  of  its  necessity,  in  that  affection. 

8.  Of  the  nervous  diseases^  neuralgia  in  its  various  forms,  but  espe* 
cially  when  occurring  in  rheumatic  and  gouty  patients,  may  be 
treated  by  this  remedy  both  internally  and  externally.  I  should, 
however,  expect  less  from  it,  than  from  the  cerebral  stimulants. 
In  severe  or  frequently  recurring  palpitations  of  the  heart,  it  would 
be  an  appropriate  remedy.  It  is  said  also  to  have  proved  useful 
in  spasmodic  asthma. 

In  reference  to  its  influence  over  the  secretions,  except  as  an 
incidental  effect,  it  has  been  comparatively  little  employed;  but  i^ 
seems  to  have  proved  useful  as  a  cholagogue^  in  deficient  hepatic 
secretion,  with  dyspeptic  sensations  and   mental   depression.    I* 
might  be  tried  in  jaundice  when  the  ordinary  measures  fail. 

Administration.    American  hellebore  may  be  given  in  substanc^t 
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tiactare,  or  extract.  The  dose  of  the  powder  is  one  or  two  grains, 
(obe  repeated  every  three  hoars,  and  inoreased  if  necessary.  From 
four  to  six  grains,  according  to  Dr.  Osgood,  will  generally  vomit. 

The  extract  should  be  made  by  inspissating  the  expressed  juice  of 
the  root  at  a  low  temperature.  The  dose  of  it  is  from  one-quarter 
tooDe-half  of  a  grain,  repeated  as  above. 

The  tincture^  however,  is  the  preferable  preparation ;  as  it  will 
keep  QDchanged  for  a  long  time.  In  order  to  insure  uniformity  of 
strength,  as  far  as  possible,  it  should  be  saturated.  Dr.  Osgood 
prepared  the  tincture  with  six  ounces  of  the  fresh  root  to  a  pint  of 
dilated  alcohoL  Dr.  Norwood's  tincture  is  made  with  eight  ounces 
of  the  dried  root  and  a  pint  of  officinal  alcohol ;  maceration  being 
continued  for  two  weeks.  I  prefer  the  latter,  as  alcohol  is  probably 
abetter  solvent  than  diluted  alcohol;  and,  by  the  use  of  the  larger 
proportion  of  the  root,  the  menstruum  is  more  likely  to  be  satu- 
rated. The  proportion  is  larger  relatively  to  Dr.  Osgood's  tincture 
than  it  seems  to  be,  because  the  dried  root  is  employed  instead  of 
tke  recent.  But  care  should  be  taken  that  the  root  has  not  become 
deterimated  by  long  keeping.  The  dose  of  Dr.  Norwood's  tincture, 
which  should  always  be  prescribed,  is  six  or  eight  drops,  to  be  re- 
.  peated  every  three  or  four  hours,  and  increased  if  necessary. 

In  exhibiting  any  one  of  the  preparations,  the  increase  of  the 
doses  socoessively  is  to  be  continued  until  some  obvious  effect  is 
piodaced.  The  occurrence  of  nausea  and  vomiting,  or  a  sufficient 
ndnction  of  the  pulse  without  these  symptoms,  should  be  the  signal 
far  lefraining  from  any  further  increase;  and,  should  the  former 
eflects  continue,  the  medicine  should  be  suspended,  and,  if  resumed, 
ihoold  be  given  in  smaller  doses.  ■ 

An  ointment  was  formerly  officinal,  but  has  been  discarded  from 
the  U.S.  Pharmacopcsia  as  superfluous. 

Should  the  effects  of  the  local  application  of  the  remedy  be 
deiired,  they  may  be  most  oouveniently  obtained  by  the  use  of  the 
■Crated  tincture.  It  may  be  applied  by  friction  in  neuralgic  and 
rheumatic 
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VI.  VERATRIA.    U.S.,  Lond.,  Ed. 

Yeratria  is  an  organic  alkali,  found  in  white  hellebore  and  oeva* 
dilla,  in  which  it  is  said  to  exist  in  combination  with  gallic  add. 
As  already  stated,  it  probably  exists  also  in  the  American  hellebore. 
Before  treating  of  the  alkaloid  specially,  it  will  be  proper  to  give  a 
brief  notice  of  the  substances  of  which  it  constitutes  a  characteristie 
ingredient,  especially  as  they  have  a  place  in  the  officinal  catalogaeL 

1.  WHITE  HELLEBORE. — VeRATRUM  AlbUM.     U.  S. 

Origin  and  Properties,  This  is  the  officinal  title  for  the  root  or 
rhizome  of  Veratrum  alburn^  an  herbaceous  perennial  plant,  grow- 
ing wild  in  the  mountainous  districts  of  Continental  Europe,  and 
abundant  in  the  Alps  and  Pyrenees.  As  found  in  our  shops,  it  is 
cylindrical,  or  in  the  shape  of  a  truncated  cone,  from  one  to  three 
inches  long  and  an  inch  or  less  in  thickness,  externally  blackish, 
wrinkled,  and  rough  with  the  marks  of  the  rootlets  which  have 
been  cut  ofl^  though  these  sometimes  remain.  In  this  dried  state 
it  is  inodorous,  but  has  a  bitterish  taste,  which  is  soon  followed  bj 
an  acrid  and  burning  sensation  spreading  through  the  mouth  and 
fauces.  Its  efficiency  as  a  medicine  depends,  in  part  at  least,  upon 
the  veratria  contained  in  it.  There  is  some  reason  to  suppose  that 
it  may  contain  other  active  principles,  of  which,  however,  too  little 
is  known  to  justify  any  positive  conclusion. 

Effects  on  the  System.  In  its  operation  on  the  system,  it  bears 
considerable  resemblance  to  the  American  hellebore,  except  that  it 
is  much  more  disposed  to  purge,  at  least  according  to  the  statements 
of  almost  all  Avriters  on  the  subject.  It  has  generally  been  known 
and  treated  of  as  a  violent  emeto-cathartic,  producing  severe  vomit- 
ing and  purging,  often  attended  with  griping  pain,  bloody  stools, 
and  tenesmus,  and  not  unfrequently  with  great  prostration.  It  also 
stimulates  almost  all  the  secretions,  and  is  an  active  local  irritant, 
producing  pain  and  inflammation  in  mucous  and  ulcerated  surfaces, 
and  that  of  the  denuded  skin,  and  exciting  violent  sneezing  when 
introduced  into  the  nostrils.  In  over-doses  it  acts  as  an  irritant 
poison,  causing  an  acrid,  burning  sensation  in  the  mouth,  fauces, 
and  oesophagus,  a  feeling  of  constriction  of  the  throat,  excessive 
vomiting,  purging  with  bloody  stools,  tenesmus,  severe  abdominal 
pains,  a  small,  feeble,  and  scarcely  perceptible  pulse,  cold  sweatSi 
giddiness,  faiutness,  blindness  with  dilated  pupil,  tremblings,  loss  of 
voice,  insensibility,  sometimes  convulsions,  and  death.   Occasionally 
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it  is  said  to  produce  an  eruption  on  the  skin.  The  reader  will  have 
noticed  that  this  series  of  symptoms  is  almost  precisely  the  same  as 
ftat  which  characterizes  the  poisonous  operation  of  aconite;  and  it 
is  probahle  that  they  result  mainly  from  the  same  cause;  the  ab- 
sorption, namely,  of  the  active  principles  of  the  root,  and  a  sedative 
inflaenoe  exerted  by  them  upon  the  organic  nervous  centres.  Tt 
las  been  ascertained  to  produce  its  characteristic  effects,  not  only 
wHen  taken  into  the  stomach,  but  when  introduced  into  the  rectum^ 
or  applied  to  an  ulcerated  surface.  The  production  of  drastic  purg- 
ing, if  this  be  so  common  an  effect  as  we  are  led  to  believe  by  the 
almost  universal  statements  of  writers,  is  a  point  in  which  this 
species  of  Veratrum  differs  remarkably  from  the  American ;  but  I 
suspect  that  the  purging  is  a  less  constant  phenomenon  than  is 
generally  supposed;  for,  in  three  cases  of  poisoning  by  an  infusion 
of  the  root,  reported  by  Dr.  Wm.  Rayner,  of  Stockport^  England, 
this  eflfect  was  wanting  in  all.  (Pereira's  Mat.  Med^  3d  ed.,  p.  1062.) 
The  remedies  are  the  same  as  those  for  poisoning  by  aconite. 

Therapeutic  Application,  White  hellebore  was  considerably  used 
by  the  ancients ;  but,  on  account  of  its  violent  effects,  occasionally 
even  in  small  doses,  has  been  to  a  great  extent  abandoned.  The 
complaints  in  which  it  was  most  used  were  those  of  an  obstinate 
character,  as  mania^  melancholia^  epilepsy^  dropsy^  leprosy^  &c.,  in  which 
its  powerful  emeto-cathartic  effects  were  supposed  to  be  indicated. 
It  has  been  employed,  at  a  more  recent  period,  as  a  substitute  for 
the  (Qu  m^dicinale  d^Husson^  in  the  treatment  of  gout;  the  wine  of 
white  hellebore  being  given  in  connexion  with  laudanum;  but  there 
are  few,  I  presume,  who  now  continue  to  use  it.  As  an  alterative 
it  has  also  been  given  in  chronic  cutaneous  eruptions.  I  shall  here- 
after speak  of  it  as  an  errhine.  It  has  also  been  employed  exter- 
nally^  in  the  form  of  ointment  or  infusion,  to  destroy  vermin  about 
the  person,  and  as  a  cure  for  psora.  I  think  it  highly  probable  that, 
hy  a  proper  management  of  the  dose,  it  might  be  made  to  answer 
the  same  therapeutic  purposes  for  which  the  American  hellebore 
has  been  recommended. 

Administration,  The  dose  of  powdered  white  hellebore  should 
80t  at  first  exceed  one  or  two  grains,  which  may  be  repeated  or  in- 
creased if  necessary.  To  produce  vomiting,  as  much  as  from  eight 
to  twenty  grains  are  not  unfrequently  required ;  but  I  think  the 
oedicine  should  never  be  given  with  this  view.  There  is  an  ofli- 
cinal  Wine  (Vinum  Vebatri  Albt,  U.S.;  Vinum  Veratri,  Lo7id.\ 
the  dose  of  which  is  ten  minims,  two  or  three  times  a  day,  to  be 
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increased  if  necessary,  but  not  so  far  as  to  occasion  vomiting.  It 
may  be  given  in  gout,  rheumatism,  and  chronic  cataneous  erupiions. 
The  U.S.  Pharmacopoeia  directs  an  Ointment  (Unguentum  Vkraw 
Albi),  which  is  sometimes  used  in  the  itch.  The  medicine  also  en- 
ters into  the  London  Compound  Sulphur  Om/ment,  employed  for  the 
saine  purpose. 

2.  CEVADILIiA.— SabADILLA.  U.S..  Ed. 

This  consists  of  the  seeds  and  capsules  of  one  or  more  Mexicu 
plants,  belonging  or  closely  allied  to  the  genus  Yeratrum;  aod  it  is 
not  impossible  that  it  may  be  obtained  both  from  Veratrum  Sak- 
dilla  and  Asdgraea  officinalis^  though  it  is  of  late  generally  referred 
to  the  latter.  For  a  description  of  this  product  the  reader  is  re- 
ferred to  the  U.  S.  Dispensatory  (10th  ed.,  p.  62Y).  Its  sole  value 
at  present  depends  on  the  fact,  that  it  contains  veratria  in  consider- 
able proportion,  and  yields  this  alkaloid  more  readily  than  anj 
other  known  substance. 

Cevadilla  has  essentially  the  same  effects  on  the  system  as  tbe 
white  and  American  hellebore,  and  like  them  is  capable  of  operating 
as  a  poison.  Though  introduced  into  Europe  so  early  as  1572,  it 
has  never  been  much  used;  the  chief  employment  of  it  being  inter- 
nally as  a  remedy  in  taenia  and  other  worms  in  the  bowels,  and  ex- 
ternally as  an  ointment  for  the  destruction  of  vermin.  The  dose  is 
stated  at  from  five  to  thirty  grains ;  but,  if  given  at  all,  the  com- 
mencing dose  should  be  smaller  than  the  least  quantity  mentioned, 
and  increased  if  requisite. 


Preparation  of  Veratria.  Veratria  is  prepared  from  cevadilla  by 
treating  an  alcoholic  extract  of  the  seeds  and  capsules  with  water 
diluted  with  sulphuric  acid,  by  which  the  alkaloid  is  dissolved,  and 
the  sulphate  formed  in  solution.  To  this,  after  concentration,  mag- 
nesia is  added,  in  order  to  precipitate  the  veratria.  The  precipitate 
having  been  washed  and  dried,  is  then  treated  with  alcohol,  which 
dissolves  the  alkaloid,  and  yields  it  in  an  impure  state  on  evapora- 
tion. It  is  afterwards  purified  by  boiling  with  water,  sulpfanrio 
acid,  and  animal  charcoal,  filtering,  concentrating,  and  precipitating 
with  ammonia. 

Properties  of  Veratria.  As  thus  obtained,  veratria  is  a  grayish  or 
brownish- white  powder,  uncrystallizable,  inodorous,  bitter  and  ex- 
tremely acrid  to  the  taste,  producing  through  the  mouth  and  fauces 
a  durable  sensation  of  tingling  and  numbness,  fusible  by  beat, 
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icaroelj  soluble  in  cold  water,  soluble  in  1000  parts  of  boiling 
irater,  which  it  renders  perceptibly  acrid,  freely  soluble  in  alcohol, 
somewhat  less  so  in  ether,  and  capable  of  neutralizing  the  acids, 
with  some  of  which  it  forms  soluble  salts.    Though  inodorotis,  it 
produces  violent  sneezing  and  coryza.    It  is  characterized  by  be- 
ooming  reddened  with  sulphuric  acid,  forming  a  yellow  solution  with 
nitric  acid,  and  yielding  a  white  precipitate  with  tannic  acid  or  am- 
monia, added  to  its  solution  in  dilute  acetic  acid.    It  is  wholly  dis- 
apated  at  a  red  heat.    According  to  M.  Couerbe,  the  veratria  here 
deseribed  is  not  pure,  containing  two  other  principles,  which  he 
alls  respectively  sabadtllia  and  veratrin,  the  former  possessing  alka- 
line properties.    But  for  medicinal  purposes  there  is  no  occasion 
br  obtaining  it  perfectly  pure.     It  consists  of  nitrogen,  carbon, 
liydrogen,  and  oxygen. 

Effeds  of  Veratria  on  the  System, 

Like  the  substances  from  which  it  is  obtained,  veratria  appears 
to  be  locally  irritant,  and,  in  its  general  influence,  sedative  to  the 
organic  nervous  centres  and  to  the  circulation;  possessing  at  the 
ame  time  emeto-cathartic  powers,  and  the  property  of  stimulating 
most  of  the  secretions  when  absorbed. 

Rubbed  upon  the  skin,  in  ointment  or  solution,  it  produces  a 
KQsation  of  warmth  and  tingling,  which,  according  to  Dr.  Kling- 
Ber  *  is  attended  with  slight  shocks  like  those  caused  by  electricity. 
If  ike  friction  be  continued.  Dr.  Tumbull  states  that  the  feeling  of 
beat  and  tingling  is  difiused  over  the  whole  sur&oe  of  the  body. 
Sometimes  this  effect  upon  the  nervous  tissue  of  the  part  is  attended 
vith  a  transitory  redness,  and  a  cutaneous  eruption.  Dr.  J.  L.  Yan 
Pnagt  found  the  tingling  sensation  extremely  painful  when  the 
Teratria  was  applied  to  the  umbilicus,  where  the  skin  is  more  deli- 
cite.  He  speaks  also  of  a  sensation  of  cold  following  the  prickling. 
Applied  to  the  denuded  cutis,  the  alkaloid  is  powerfully  irritant. 

Snuffed  up  the  nostrils,  even  in  small  quantity  and  much  diluted, 
iloocaaions  excessive  sneezing. 

*  Tke  fkcts  stated  in  this  aitiole,  on  the  au&oritjr  of  Dr.  J.  B.  KUngner,  are  con- 
Alined  in  a  commonication  by  that  practitioner  to  the  Glasgow  Med*  Joum,,  for 
^uu  1854,  an  epitome  of  which  maj  be  seen  in  the  Am,  J<mm»  of  Med  Set,,  July, 
16HP.226. 

f  The  resolts  of  the  experiments  of  Br.  J.  Leonides  Van  Praag  are  contained  in 
^tre&«w*f  Arckiv,,  Bd.  tU.  Heft  2,  and  an  abstract  of  them  is  given  in  the  British 
^Fnftign  Med^-Chir,  Bev.,  for  Jnljr,  1855,  Am.  ed.,  p.  185. 
VOL,  n.— 11 
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In  the  mouth  and  fauces  it  produces  an  almost  insupportable 
sense  of  acrimony. 

When  swallowed  in  moderate  doses,  it  produces  a  feeling  of 
warmth  in  the  stomach,  which  spreads  over  the  body,  probablj 
sympathetically;  and,  if  the  dose  be  increased,  nausea  and  vomit- 
ing are  induced,  sometimes  attended,  according  to  MM.  Faivre  aod 
Leblanc,*  with  spasmodic  pains  more  or  less  severe.  Very  dififerent 
statements  are  made  in  relation  to  the  purgative  property  of  vera- 
tria.  Magendie  states  that,  in  the  dose  of  one-quarter  of  a  grain,  it 
promptly  produces. abundant  alvine  evacuations;  and  its  tendencj 
to  operate  on  the  bowels  is  noticed  both  by  MM.  Faivre  and 
Leblanc,  and  by  Dr.  Van  Praag.  Dr.  TurnbuU,  on  the  contrary, 
states  that  he  seldom  found  it  to  purge,  even  when  largely  giveo, 
and  that  its  section  was  not  unfrequently  attended  with  constipation. 
When  introduced  into  the  intestines  of  animals,  it  has  been  found 
to  produce  inflammation  of  the  mucous  membrane. 

The  effects  just  stated  prove  the  locally  irritating  property  of 
veratria.  The  following,  I  think,  no  less  evince  its  general  sedative 
influence,  at  least  on  the  circulation,    i 

After  it  has  been  swallowed  a  short  time,  the  first  general  feeling 
of  warmth  is  followed  by  tingling  or  prickling  more  or  less  exten- 
sively through  the  body,  with  curious  sensations  as  of  currents  of 
heat  or  cold  over  the  surface;  the  pulse  becomes  depressed  in  fre- 
quency and  strength;  the  respiration  is  also  diminished;  and  one 
or  more  of  the  secretions,  particularly  those  of  the  kidneys,  skin, 
and  salivary  glands  are  notably  increased.    Dr.  Van  Praag  states 
that  the  pulse  is  early,  and  remarkably  reduced  in  frequency.   la 
the  case  of  a  female,  to  whom  he  gave  one-twentieth  of  a  grain  fonr 
times  in  one  day,  and  one-tenth  of  a  grain  as  often  on  the  following 
day,  the  pulse  in  the  first  day  fell  from  90  to  72,  and  on  the  second 
to  64.    MM.  Faivre  and  Leblanc  state  that,  whenever  it  was  in  their 
power  to  examine  the  pulse  before  and  after  the  exhibition  of  the 
alkaloid,  they  have  found  it  diminished,  and  often  irregular.    They 
speak  also  of  a  general  prostration  of  strength.    In  experiments 
upon  the  lower  animals,  these  observers  all  agree  as  to  another  sin- 
gular effect  from  large  doses;  tetanic  contractions,  namely,  of  the 
muscles  of  the  extremities  and  of  the  trunk,  which  impede  respira- 
tion, and  give  rise  even  to  asphyxia.    If  the  dose  of  the  medicine 

*  The  facts  stated,  on  the  authority  of  MM.  Faivre  and  Leblanc,  are  derived  from 
a  communication  made  by  them  to  the  French  Academy  of  Medicine,  and  published 
in  the  Archives  G^n^rales^  Fev.  1855,  p.  238. 
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is  poisonoas,  these  effects  become  immediately  manifest.  The 
spasms  are  at  first  short  and  at  considerable  intervals,  but  increase 
in  freqaency  and  violence  till  the  animal  succumbs,  at  the  end  of 
half  an  hour  or  an  hour.  These  effects  have  not,  I  believe,  been 
observed  in  the  human  subject.  Van  Praag,  in  summing  up  the 
physiological  action  of  veratria,  states  that  "the  respiration  and 
circulation  are  diminished,  the  muscles  lose  their  tone,  and  the  irri- 
tability of  many  of  the  nerves,  especially  of  the  peripheral  cuta- 
neous nerves,  is  considerably  impaired." 

There  is  little  doubt  that  veratria  operates  through  its  absorp- 
tion. It  gives  rise  to  the  same  general  effects  to  whatever  surface 
applied;  operating,  according  to  Van  Praag,  most  rapidly  when 
taken  into  the  stomach,  less  so  when  introduced  into  the  rectum, 
and  still  less  so  when  in  contact  with  a  wound  of  the  skin.  It  is 
Raid,  when  introduced  into  the  cavity  of  the  pleura,  in  the  lower 
animals,  to  produce  tetanus  and  death  in  a  few  minutes. 

Therapeutic  Applicaiion. 

Van  Praag  concludes,  from  his  observations  of  the  physiological 
action  of  veratria,  that  it  is  indicated  in  febrile  disease  with  aug- 
mented tonicity  of  the  muscles;  and  in  pneumonia,  pleurisy,  and 
inflamnvatory  affections  of  the  heart.  The  following  are  the  com* 
plaints  in  which  it  has  been  employed. 

Acute  Rheumatism.  In  this  disease  it  has  been  employed  with 
great  sapposed  advantage  by  M.  Pedagnel,  of  France,  who  finds  the 
disease  generally  to  get  well  under  its  use  in  seven  or  eight  days. 
He  gives  about  one-twelfth  of  a  grain,  with  one-sixth  of  a  grain  of 
the  extract  of  opium,  &om  one  to  five  times  daily,  according  to  the 
demands  of  the  case.  According  to  Dr.  Bardsley,  of  England,  the 
results  obtained  by  treating  twenty-four  rheumatic  patients  with 
colchicum,  and  the  same  number  with  veratria,  were  absolutely 
identical.  MM.  Fabre  and  Marotte  add  their  favourable  testimony 
as  to  the  efficacy  of  the  medicine  in  acute  rheumatism,  and  the  latter 
niaintains  that  its  good  effects  are  owing  to  its  sedative  properties^ 
and  are  produced  equally  as  well  when  it  occasions  no  evacuation. 
(Bouchardat,  Ann.  de  ThSrap.,  1854,  pp.  57-66.)  It  has  been  used 
externally  in  rheumatism  and  gout  by  Sir  C.  Scudamore  and  Dr. 
Tumbull;  but  is  not  applicable,  in  this  way,  to  the  more  highly 
iofiammatory  conditions  of  those  complaints. 

Pneumcnia.  M.  Aran  reports  several  cases  of  pneumonia,  in 
which  veratria  proved  decidedly  useful,  administered  in  the  manner 
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recommended  by  M.  Fedagnel  for  rheumatism.  {Ibid.,  p.  66.)  Con- 
sidering the  asserted  efficacy  of  the  American  hellebore  in  this  dis- 
ease,  it  is  quite  reasonable  to  suppose  that  similar  advantage  might 
accrue  from  the  use  of  veratria,  which  is  probably  its  active  prin- 
ciple. 

Chronic  Inflammations,  and  Scrofuhtis  Swellings  and  Induralimt, 
As  an  external  remedy  in  these  conditions,  especially  as  a£Eecting 
the  joints,  veratria  has  been  found  extremely  usrful  by  Dr.  J.  B. 
Klingner.  He  does  not  consider  it  applicable  in  acute  inflammation 
of  the  joints ;  but  only  after  the  activity  of  the  disease  has  passed, 
and  the  part  is  left  in  an  indolent  condition.  He  finds  it  useful 
also  in  dropsy  of  the  joints,  and  in  enlarged  burse.  He  employs 
an  ointment  made  by  first  dissolving  from  five  to  ten  grains  of  the 
alkaloid  in  a  little  alcohol,  and  then  mixing  the  solution  with  an 
ounce  of  lard;  and  directs  a  portion  of  this,  about  the  size  of  a 
small  bean,  to  be  rubbed  upon  the  part  for  fifteen  minutes  daily, 
with  gentle  but  steady  shampooing  at  the  same  time.  The  benefit 
is  gradual,  though  slow,  and  the  result  sometimes  surprising. 

Neuralgia.  This  is  probably  the  complaint  in  which  veratria 
has  been  most  employed.  It  is  used  both  internally  and  externally; 
but  has  enjoyed  more  credit  in  the  latter  than  the  former  mode  of 
application.  Eubbed,  in  the  form  of  ointment  or  alcoholic  solu- 
tion, on  the  part  affected,  so  as  to  excite  its  peculiar  tingling  effect, 
it  will  certainly  sometimes  afford  relief;  but  it  is  probably  less 
effectual  than  the  tincture  of  aconite,  which  seems  to  operate  in  the 
same  way. 

Epilepsy,  hooping-cough,  hysteria,  spinal  irritation,  hypochondriasis, 
paralysis,  and  palpitations,  are  other  nervous  affections  in  which 
^veratria  has  been  employed ;  but  the  testimony  in  its  favour  is  not 
such  as  will  be  likely  to  lead  to  its  general  adoption  as  a  remedy 
in  these  complaints,  unless  further  experience  shall  prove  more 
satisfactory. 

Dropsy.  Dr.  Bardsley  employed  it  in  dropsy,  but  with  no  great 
advantage.  Dr.  TumbuU  found  it  useful  in  some  instances  of  the 
disease,  and  considers  it  a  beneficial  remedy  in  organic  cardiac 
affections,  associated  with  serous  effusion.  Ebers  employed  it  en- 
dermically  as  a  diuretic,  with  some  relief. 

I  have  had  little  personal  experience  with  veratria,  having  never 
used  it  in  any  other  method  than  externally,  in  neuralpc  cases, 
and  having  experienced  so  little  benefit  from  it  in  these,  as  to  have 
been  discouraged  from  its  further  employment. 
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Administration. 

Internally,  veratria  is  generally  administered  preferably  in  the 
pilular  form,  in  consequence  of  its  intensely  acrimonioas  taste, 
which  renders  its  use  in  solution  disagreeable.  The  dose  is  from 
one-twelfth  to  one-sixth  of  a  grain,  to  be  repeated  every  three  or 
four  hours,  and  increased  if  necessary,  until  some  efiect  is  expe- 
nenced  from  it 

An  akoholic  aoluiicn^  for  external  use,  may  be  made  in  the  propor- 
tion of  a  scruple  or  half  a  drachm  to  a  fluidounce  of  officinal  idco- 
hoi.  About  half  a  drachm  of  this  may  be  rubbed  upon  the  part 
affected  until  the  tingling  sensation  is  produced ;  and  the  applica- 
tion may  be  repeated  two  or  three  times  a  day,  or  oftener  if  neces- 
sary, in  neuralgia. 

A  solution  in  glycerin  has  also  been  recommended  for  external 
use. 

An  ointment  may  be  made  by  rubbing  half  a  drachm  first  with 
I  flaidrachm  of  olive  oil^  and  afterwards  with  an  ounce  of  lanL 
From  half  a  drachm  to  a  drachm  of  this  may  be  used  two  or  three 
times  a  day. 

Two  or  three  grains  ol  the  alkaloid  may  be  employed,  either  in 
Bolation  or  ointment,  at  one  application.  Care  should  always  be 
taken,  in  its  external  use,  that  the  skin  is  not  abraded;  and  it 
shonld  never  be  employed  unless  greatly  diluted,  in  the  endermio 
method.  Not  more  than  from  one-quarter  to  one-third  of  a  grain 
should  be  applied  at  first  in  this  manner. 

Salts  of  veratria  may  be  prepared  by  saturating  the  alkaloid  with 
the  acid  more  or  less  diluted,  and  evaporating  to  dryness.  The 
sulphate,  acetate,  and  tartrate  have  been  employed.  Dr.  TurnbuU 
preferred  the  last  as  least  liable  to  irritate  the  stomach.  The  dose 
is  the  same  as  of  the  uucombined  alkaloid. 


VII.  BLACK  SKAKEROOT. 
CIMICIFUGA.  U.S. 

Syn.  Cohosh. 

Orijin.  Black  Snakeroot  is  the  root  or  rhizome  of  Omicifuga 
facemoM  (Acteea  racemosa,  WilUL,  Sp.  Plant\  an  indigenous,  peren- 
nial, herbaceous  plant,  with  very  much  divided  leaves^  and  aa  •red 
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stem  from  four  to  eight  feet  high,  often  branching  at  top,  and  termi- 
nating in  a  beautiful,  light,  feathery  raceme  of  small  white  flowers. 
It  grows  in  the  woods,  or  recently  cleared  grounds,  through  a  large 
portion  of  the  United  States. 

Properties.  The  root  consists  of  a  contorted  irregular  body  or 
rhizome,  less  than  an  inch  thick,  and  several  inches  long,  marked 
by  the  remains  of  stems,  and  furnished  with  numerous  slender 
radical  fibres,  externally  of  a  dark-brown  colour,  approaching  to 
black,  internally  whitish,  with  a  rather  feeble  yet  quite  distinct  and 
characteristic  odour  when  recent,  and  of  a  bitter,  herbaceous,  some- 
what astringent,  and  subacrid  taste.  It  imparts  its  virtues  to  water 
and  alcohol,  though  probably  more  readily  to  the  latter.  Its  active 
constituents  have  not  been  isolated ;  but,  considering  the  smell  of 
the  root,  and  the  fact  that  it  deteriorates  by  time,  the  probability  is 
that  its  virtues  are,  in  some  degree  at  least,  connected  with  a  vola- 
tile principle.  Though  frequently  prescribed  in  decoction,  and  not 
without  effect,  it  is  yet  deemed  to  be  less  energetic  in  this  form  than 
either  in  substance  or  tincture;  and  this  corresponds  with  the  view 
just  given  of  the  nature  of  its  active  constituent.  The  sooner  after 
collection  it  can  be  used,  the  more  active  it  will  be. 

Effects  on  the  System.  As  the  root  was  popularly  employed  in 
pectoral  complaints,  it  was  rather  hastily  concluded,  when  brought 
'  before  the  notice  of  the  profession,  to  possess  expectorant  proper- 
ties ;  and  its  bitterness  led  to  the  supposition  that  it  was  also  tonic. 
But  there  is  reason  to  doubt  whether  it  has  a  decided  influence 
over  any  of  the  secretions ;  and,  from  the  result  of  recent  observa- 
tions and  experiments,  I  am  disposed  to  think  that  its  proper  posi- 
tion is  among  the  nervous  sedatives.  Dr.  Garden,  of  Virginia, 
found  it  to  possess  ^^  in  an  eminent  degree  the  power  of  lessening 
arterial  action,''  and  believed  it  to  have  a  tonic  influence  on  the 
system.  Dr.  Ilildreth,  of  Ohio,  also  noticed  the  reduction  of  the 
circulation,  and  found  it,  in  large  doses,  to  produce  vertigo,  im- 
paired vision,  nausea,  and  vomiting ;  but  never  any  proper  narcotic 
effect.  Dr.  N.  S.  Davis,  who  has  used  it  largely,  never  "knew it 
to  produce  a  perceptible  increase  of  secretion,"  or  to  exhibit  "  the 
slightest  stimulant  quality."  He  remarked  the  same  diminution  in 
the  frequency  and  force  of  the  pulse,  and  the  same  symptoms  of 
nervous  disorder,  from  large  doses,  as  were  observed  by  Dr.  Hildreth. 
He  found  it  additionally  to  allay  pain,  and  relieve  nervous  irrita- 
bility; proving  that,  though  it  does  not  derange  the  intellectual 
£EU)ulties,  or  produce  stupor,  it  is  yet  capable  of  acting  on  the  ence- 
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pbalon.  According  to  Dr.  Davis,  the  reduction  in  the  pulse  lasts 
for  a  considerable  time.  These  facts  seem  to  show  that  cimicifuga 
is  a  sedative  to  the  nervous  and  arterial  systems,  while  it  may  pos- 
sibly  be  somewhat  tonic  to  the  stomach. 

Therapeutic  Application.  Though  long  used  as  a  domestic  re- 
medy in  various  disorders,  cimicifuga  was  first  brought  to  the 
notice  of  the  profession  by  Dr.  Thomas  J.  Garden,  of  Charlotte, 
Ya^  who  employed  it  with  much  benefit  in  phUiisis  and  similar 
pectoral  affections,  and,  in  his  own  case,  found  it  to  check  hectic 
paroxysms,  to  diminish  night-sweats,  to  improve  the  cough  and 
expectoration,  and  to  reduce  his  pulse  from  a  very  excited  condi- 
tion to  the  normal  frequency.  Dr.  Garden's  paper  was  published 
in  the  American  Medical  Recorder  for  October,  1823 ;  and,  in  a 
letter  written  to  the  author  in  May,  1850,  he  states  that  thirty 
years'  use  of  the  medicine  had  fully  confirmed  his  first  favourable 
anticipations.  The  remedy  was  also  beneficially  used  by  Dr. 
Charles  C.  Hildreth,  of  Zanesville,  Ohio,  in  connexion  with  com- 
pound solution  of  iodine,  in  the  early  stage  of  phthisis.  {Am.  Jouru' 
ofMtd,  Sci.j  N.  S.,  iv.  281.)  It  is,  however,  probably  useful  in  pec- 
toral complaints  only  by  allaying  irritation  through  its  sedative 
properties. 

In  chorea  black  snakeroot  has  been  found  very  serviceable,  and  • 
bas  proved  of  itself  adequate  to  the  cure  in  a  number  of  instances. 
In  this  complaint  it  was  first  made  publicly  known  by  Dr.  Jesse 
Young,  of  Chester  County,  Pennsylvania,  who  was  induced  to  em- 
ploy it,  from  a  successful  instance  of  its  use  in  domestic  practice, 
which  came  under  his  notice.  Having  found  it  effectual  upon 
trial,  he  published  the  results  of  his  observation  in  the  Am.  Med. 
and  Surg,  Jaum.  for  February,  1832  (ix.  310) ;  since  which  period, 
the  medicine  has  been  much  employed,  and  may  be  considered  as 
among  the  standard  remedies  in  that  complaint.  It  is  proper  to 
Btate  that  Dr.  Isaac  Hays,  editor  of  the  Journal  just  referred  to,  in 
an  editorial  paragraph,  appended  to  the  paper  of  Dr.  Young,  states 
that,  nearly  ten  years  previously.  Dr.  Physick  had  informed  him 
that  he  had  known  the  same  remedy,  given  in  doses  of  ten  grains 
every  two  hours,  to  prove  successful  in  several  instances  of  chorea. 
I^r.  Young  gave  a  teaspoonful  of  the  powdered  root  three  times  a 
day  to  an  adult  patient.  I  have  myself  frequently  used  it,  and, 
^ith  80  much  success,  that,  in  combination  with  sulphate  of  zinc 
and  occasional  purging,  it  is  the  remedy  upon  which  I  mainly  rely. 

In  a  case  oi  convulsions  resembling  epilepsy,  occurring  monthly  in 


168  GENERAL  SEDATXYXS.  [PABT IL 

a  young  woman  about  the  catamenial  period,  the  paroxysms  ceased 
under  the  use  of  this  root,  which  I  was  induced  to  try  from  its 
effects  in  chorea.  But,  though  I  have  since  employed  it  in  other 
epileptic  cases,  I  cannot  say  that  I  have  known  it  to  be  of  material 
service  in  any  other  instance. 

In  actUe  rheumatism^  it  has  been  used  with  extraordinary  success 
by  Dr.  F.  N.  Johnson,  of  New  York,  who  gave  it  in  more  than 
twenty  of  the  worst  cases,  in  all  of  which  '^  the  results  were  satis- 
factory in  the  highest  degree;  every  vestige  of  the. disease  disap- 
pearing in  from  two  to  eight  or  ten  days,  without  inducing  any 
sensible  evaouation,  or  leaving  behind  a  single  bad  symptom;"  and 
Dr.  N.  S.  Davis,  now  of  Chicago,  who  makes  this  statement,  ob* 
serves  in  addition ;  "  these  trials  have  been  repeated  by  Dr.  John- 
son, myself,  and  others,  until  we  have  no  more  doubt  of  the  efficacy 
of  cimicifuga,  in  the  early  stage  of  acute  rheumatism,  than  we  have 
of  the  power  of  vaccination  as  a  preventive  of  variola."  {TraM.(f 
the  Am.  Med.  Aesocj  i.  352.)  I  have  had  no  experienoe  with  the 
remedy  in  this  disease. 

Besides  the  affections  above  mentioned,  cimicifuga  has  been  used 
with  advantage  in  hysteria  and  nervous  headache^ 

Administration.    The  medicine  should  be  used  preferably  in  sub* 
Stance  or  tincture.    The  method  of  decoction  has  also  been  fre- 
quently employed ;  but  there  is  reason  to  think  that  the  virtues 
of  the  root  are  somewhat  impaired  in  the  process.    The  dose  of  the 
powder  is  from  a  scruple  to  a  drachm,  and  may  be  increased,  if 
thought  desirable,  until  it  nauseates  or  produces  vertiginous  sen- 
sations.   It  may  be  given  in  syrup,  or  suspended  in  water.    Of  the 
decoction^  made  by  boiling  an  ounce  of  the  bruised  root  for  ten  or 
fifteen  minutes  in  a  pint  of  water,  two  fiuidounces  may  be  given 
for  a  dose;  and  from  half  a  pint  to  a  pint  may  be  taken  during  the 
twenty-four  hours.     Of  a  tincture^  made  with  four  ounces  of  the 
bruised  root  and  a  pint  of  diluted  alcohol,  the  dose,  equivalent  to 
that  above  mentioned  of  the  powder,  is  from  about  one  fluidrachm 
to  half  a  fiuidounce.    These  doses  may  be  repeated  three  or  four 
times  a  day  in  chronic  cases.    They  must  be  proportionably  re- 
duced for  children.    Dr.  Davis  states  that  twenty  grains  of  the 
powder,  or  from  thirty  to  sixty  drops  of  the  tincture,  should  be 
given,  in  acute  rheumatism,  every  two  hours  until  its  effects  are 
observable.  (/Wc?.,  p.  856.)     If  the  root  is  without  smell,  and  of 
little  or  no  taste,  it  should  be  rejected.    I  have  been  in  the  habit  of 
considering  the  retention  of  the  characteristic  odour,  as  a  sufficient 
test  of  its  activity. 
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CEREBRAL   SEDATIVES. 

I  HAVB  given  this  designation  to  a  class  of  sedatires  which  act 
immediately  opon  the  cerebpal  centres,  or  those  of  relation,  as  well  as 
upon  the  organic  nervoas  centres^  including  those  which  control  the 
functions  of  respiration  and  circulation.  In  other  words,  they  are 
medicines  which  directly  depress  the  cerebral  as  well  as  the  spinal 
fanctionsy  and  indirectly  those  of  the  lungs  and  heart.  They  bear 
to  the  nervous  sedatives  a  similar  relation  to  that  which  the  cere- 
bral stimulants  bear  to  the  nervous  stimulants.  The  nervous  seda- 
tives in  their  depressing,  as  the  nervous  stinralants  in  their  excitant 
ioflaence,  often  leave  consciousness,  intellect,  afid  emotion  compara- 
tively little  disturbed.  The  cerebral  sedatives,  like  the  cerebral 
stimulants,  powerfully  affect  these  functions,  the  former  directly 
depressing,  the  latter  directly  exciting  them.  It  may  at  first  sight 
seem  strange,  that  the  phenomena  produced  by  these  two  latter 
classes,  which  operate  in  exactly  opposite  directions,  should  to  a 
certain  extent  be  the  same.  Thus  drowsiness,  insensibility,  and 
loss  of  consciousness  result  both  from  the  cerebral  stimulants  and 
cerebral  sedatives.  But  there  is  this  difference,  that  they  are  the 
indirect  effects  of  the  former,  and  the  direct  effects  of  the  latter. 
The  cerebral  stimulants  primarily  excite  the  cerebral  functions, 
which  subsequently  become  impaired  through  the  overwhelming 
congestion  of  the  nervous  centres;  the  cerebral  sedatives  produce 
the  latter  efkct  immediately,  without  any  preliminary  excitation. 
Under  the  influence  of  the  one  class,  the  loss  of  consciousness 
proceeds  from  an  active  congestion  of  the  centres  so  great  as  to 
suspend  their  function,  just  as  active  hepatic  congestion  suspends 
the  secretion  of  bile;  under  that  of  the  other,  a  simihr  loss  of  con- 
Kiousness  follows  from  a  direct  diminution  of  the  power  to  act, 
just  as  the  liver  ceases  to  secrete  when  depressed  into  a  state  of 
torpor.  But,  while  the  cerebnd  sedatives  thus  operate  specially 
upon  the  functions  of  the  brain,  they  also,  like  the  nervous  seda- 
tives, depress  those  of  the  medulla  oblongata  and  spinal  marrow, 
and  reduce  respiration  and  circnlation;  thus  differing  from  the 
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latter  class  simply  by  the  superaddition  of  a  more  decided  cerebral 
influence.  In  treating  of  the  cerebral  stimulants,  I  observed  that 
most  of  them  might  be  employed,  in  small  doses,  insufficient 
materially  to  affect  the  brain,  for  the  same  purposes  as  the  nervons 
stimulants.  In  like  manner,  the  cerebral  sedatives,  in  quantities 
inadequate  to  the  production  of  their  characteristic  cerebral  phe- 
nomena, may  serve  the  same  practical  purposes  as  the  neryons 
sedatives.  The  more  powerful  of  this  class  of  medicines  are 
extremely  dangerous  if  abused,  from  their  tendency  directly  to 
prostrate  all  the  great  vital  functions.  The  cerebral  stimulants, 
when  given  so  largely  as  to  destroy  life,  do  so  through  a  previous 
exaltation  of  the  stimulated  centres;  and  consequently  there  is  an 
intermediate  stage,  before  the  fatal  depression  can  ensue.  From 
the  cerebral  sedatives,  largely  given,  the  danger  is  immediate. 
Though  there  may,  therefore,  be  in  nature  many  substances  having 
the  powers  which  characterize  the  present  class,  few  of  them  haye 
been  introduced  into  use.  Their  powerfully  poisonous  properties 
have  tended  to  discourage  experiment.  Of  the  therapeutic  applica- 
tions of  those  in  use,  it  will  be  sufficient  to  treat  under  the  artides 
themselves,  as  they  are  severally  considered. 

Before  treating  of  the  several  medicines  of  the  class,  I  will  call 
attention  to  certain  influences,  of  a  mental  character,  which  may 
oflen  be  advantageously  applied  to  similar  practical  purposes. 

MEirTAL  INFLTJiarCE  AS  A  CEBEBEAL  SEDATIVE. 

As  there  are  states  of  mind  of  a  tonic  character,  such  as  hope, 
cheerfulness,  &c.,  and  others  powerfully  stimulant,  as  anger ;  so  are 
there  feelings  of  a  depressing  tendency,  of  which  advantage  may 
sometimes  be  taken  to  allay  morbid  excitement,  and  which,  in  the 
hands  of  a  judicious  practitioner,  may  be  made  to  answer  an  excel- 
lent purpose,  especially  in  nervous  affections.    Apprehension,  fear, 
despondency,  grief,  and  similar  modifications  of  feeling,  have  a 
sedative  effect  both  on  the  nervous  and  circulatory  systems,  which, 
though  not  very  obvious  when  the  cause  is  but  slight  and  temporary, 
may  under  opposite  circumstances  become  alarming,  and,  by  a  long 
continuance  has  not  unfrequently  proved  fatal.    It  is  impossible, 
however,  to  give  precise  rules  for  the  remedial  management  of  such 
influences.    This  must  be  lefb  to  the  judgment  of  the  practitioner, 
under  the  guidance  of  his  general  therapeutic  principles,  when 
the  opportunity  for  their  useful  employment  may  offer.    It  is  in 
disorders  of  pure  nervous  irritation  that  they  are  most  efficient. 
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Hysterical  excitement  will  often  yield  to  a  depressing  emotion  as 
to  a  charm ;  and  the  violence  of  insanity  will  sometimes  give  way 
under  the  same  influence. 

Monotony  of  thought^  emotion^  or  sensation  has  a  singularly  soothing 
effect  on  nervous  excitement,  and  in  health  operates  strongly  in 
depressing  the  nervous  functions  of  animal  life.    Its  effect  in  pro- 
dacing  drowsiness,  which  is  a  suspension  more  or  less  complete  of 
these  functions,  is  well  known.    Nor  is  the  explanation  of  its 
depressing  influence  difficult.    The  cerebral  centres  of  thought, 
Tolition,  emotion,  and  sensation,  like  all  other  living  parts  of  the 
system,  are  kept  in  action  by  their  appropriate  excitants,  internal 
or  external,  deprived  of  which  they  cease  to  act.    The  centres  of 
themselves  are  probably  powerless.    In  the  ordinary  course  of  life, 
the  agencies  which  keep  them  in  operation  are  generally  present, 
daring  the  waking  period,  and  sustain  a  regular  degree  of  activity. 
But,  if  the  attention  can  be  turned  strongly  into  one  particular 
direction,  so  as  to  abstract  from  the  cerebral  centres  the  mental 
inflaences  which  constitute  their  proper  stimuli,  while  the  object  of 
attention  has  itself  so  little  interest  as  not  to  bring  thought  or  feel- 
ing into  play,  the  consequence  is  that  the  centres  in  general  fall 
into  a  state  of  repose,  while  that  corresponding  to  the  object  of 
attention,  fatigued  by  its  over-exertion,  itself  sinks  into  the  same 
condition;  and  a  universal  depression  of  the  functions  of  relation  is 
induced.    The  person  thus  operated  on  becomes  at  first  listless  or 
languid,  then  drowsy,  and  at  length  sleeps  more  or  less  profoundly. 
This  occupancy  of  the  attention  by  one  object,  or  a  series  of  objects 
of  the  same  nature,  is  what  is  here  meant  by  monotony.    To  count 
one  hundred  or  one  thousand  backward ;  to  repeat  mentally  the 
multiplication  table  in  a  similar  direction;  to  think  over  a  series  of 
sovereigns,  or  of  historical  events  chronologically,  in  an  ascending 
or  descending  scale ;  to  keep  constantly  present  to  the  mind  the 
most  uninteresting  event  of  the  day,  or  the  dullest  character  of 
one's  acquaintance;  to  listen  to  a  prosy  speaker,  or  to  read  reso- 
lutely a  no  less  prosy  book ;  these,  or  similar  expedients,  are  often 
suiBcient,  not  only  to  induce  sleep  under  ordinary  circumstances, 
hat  often  to  overcome  very  obstinate  fits  of  wakefulness. 

The  same  effect  is  produced  by  a  similar  monotony  of  impression 
on  the  senses.  In  reference  to  hearing^  how  often  do  we  see  drow- 
siness induced  by  simple  and  constantly  repeated  melody,  as  the 
lullaby  of  the  mother ;  by  the  ceaseless  roar  of  the  waves  upon  a 
beach,  of  a  waterfall,  or  of  a  breeze  in  the  pine  tops ;  by  the  buzz 
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of  insects,  or  the  hum  of  machineiyl  Through  the  sight^  simibr 
effects  are  produced  by  an  intent  gaze  upon  a  single  object,  or  npoi 
a  uniform  succession  of  movement,  as  the  waving  of  a  field  of  gnia, 
or  the  manual  passes  of  a  mesmerizer,  the  majestic  rolling  of  die 
ocean,  or  the  rocking  of  a  cradle.  But  perhaps  the  strongest  effects 
of  this  kind  are  produced  through  the  sense  of  touch.  A  gentb 
movement  of  the  fingers  of  another  person  through  the  hair,  the 
slight  touches  of  a  skilful  barber  in  shaving,  the  sensation  of  rock' 
ing  motion,  or  the  gentle  friction  of  a  soft  hand  upon  the  surface  of 
the  body,  often  have  a  wonderfully  composing  effect.  I  have  not 
unfrequently  seen  the  restlessness  and  intolerable  uneasiness  of 
nervous  debility,  or  febrile  disease,  yield  entirely  to  a  continuous 
and  quiet  movement  of  the  hand  of  the  nurse  over  the  extremities; 
and  a  similar  friction  along  the  back  will  often  relieve  for  a  time 
the  most  violent  spinal  neuralgia. 

The  cessation  or  diminution  of  habitual  impressions  upon  the 
senses,  has  a  similar  sedative  influence.  Thus  the  exchange  of  the 
glare  and  glitter  of  a  town,  its  unceasing  rattle,  and  clatter,  and 
bustle,  for  the  soft  green,  and  comparative  stillness  of  the  countij, 
often  produces  the  most  happy  effects  in  calming  nervous  agitatioo, 
and  is  among  our  most  effectual  remedies  for  purely  nervous  dis* 
order  induced  by  the  artificial  life  of  cities. 

Artijicial  Somnambulism.  The  powers  of  the  so-called  animal 
magnetism  or  mesmerism^  which  is  nothing  more  nor  less  than  a  con- 
dition of  artificial  somnambulism^  cannot  be  passed  over  without  no- 
tice, in  a  list  of  sedative  mental  influences.  That  there  is  a  peculiar 
condition  of  system  induced  under  the  operations  of  the  animal 
magnetizers,  or  practical  biologists,  or  by  whatever  other  name 
they  may  prefer  to  be  called,  I  do  not  think  that  any  one  who  has 
carefully  and  practically  examined  into  the  subject  can  deny.  The 
state  is  not  sleep,  though  analogous  to  it.  The  mental  faculties, 
and  emotional  functions,  and  to  a  considerable  degree  the  sensa- 
tions, are  in  a  state,  as  it  were,  of  abeyance.  They  exist,  but  are 
not  capable  of  original  and  voluntary  exercise.  The  ordinary  ex- 
terior influences  have  little  or  no  effect.  The  internal  impulses  and 
motives  which  usually  direct  the  mental  operations  have  lost  their 
power.  The  system  is  a  sort  of  animated  machine,  which  acts 
through  an  impulse  given  it  before  entering  into  the  condition,  or 
under  suggestions  made  while  in  it,  and  continues  to  act  in  the 
direction  of  these  influences  without  any  self-controlling  power.  A 
singular  attendant  upon  it  is  frequently  an  absence  of  sensibility  to 
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painfal  impressioiia,  bo  that  severe  surgical  operations  may  be  per- 
formed without  the  least  apparent  safifering  to  the  patient,  and 
oftea  without  any  recollection  of  them  upon  restoration  of  the 
ordinary  state  of  the  system.    The  anaesthesia  is  often  as  perfect  as 
thit  induced  by  chloroform  or  ether;  and  it  is  said,  though  I  have 
myself  seen  no  case  of  the  kind,  that,  as  in  etherization,  the  insen- 
sibility to  pain  is  sometimes  established  before  consciousness  is 
lo6t    The  special  senses,  on  the  contrary,  though,  like  the  mental 
ficulties  and  the  emotions,  not  in  full  exercise,  are,  like  them,  suscep- 
tible of  impressions  in  accordance  with  the  original  direction  taken 
by  the  mind  upon  entering  the  new  state,  or  with  suggestions  after- 
wards presented  to  it  from  outward  sources.    The  muscular  action 
is  under  the  same  influence.    It  is  often  exercised  in  the  direction 
of  the  original  ruling  impulse,  or  in  that  subsequently  given ;  but 
otherwise  is  powerless.    Thus,  if  a  limb  is  moved  into  any  position, 
it  will  often  retain  that  position,  as  in  cataleptic  persons.    Indeed, 
1  do  not  know  how  better  to  express  the  whole  sensorial  condition 
than  to  say,  that  it  is  in  a  sort  of  mental  catalepsy,  moving  only 
IB  directed  by  some  force  exterior  to  itself.    It  is  not,  however, 
my  intention  to  enter  into  a  thorough  consideration  of  this  con- 
dition; but  merely  to  treat  of  it  as  a  therapeutic  instrument,  the 
proper  application  of  which  requires  that  it  shoud  be  in  some  de- 
gree understood. 

The  methods  employed  to  bring  the  system  into  this  state  are 
BQch  as  are  calculated  to  fix  the  attention  on  some  one  object  for  a 
ooDsiderable  time,  so  as  to  abstract  the  mind  from  all  its  other 
fanctions,  which  are  thus  depressed  from  the  absence  of  their  usual 
excitants,  and  fall  into  a  sort  of  imperfect  sleep ;  while  the  function 
in  exercise  becomes  enfeebled  by  fatigue,  and  in  its  turn  assumes 
the  Bame  condition.  The  eyes  are  closed,  the  body  falls  back  appa- 
rently senseless  and  motionless,  the  hands  usually  become  cool  and 
moist,  and  sleep  seems  to  have  been  induced.  But  special  sensi- 
bility and  perception  are  not  lost ;  and,  in  the  absence  of  any  inter- 
nal bat  involuntary  impression  which  may  serve  as  an  impulse  to 
nofenaent,  nothing  but  a  suggestion  from  without  is  wanting  to 
guide  the  whole  sensorial  faculties  into  any  desired  direction ;  and 
it  is  remarkable  that,  in  this  direction,  the  sensorial  functions  oft^n 
evince  a  high  and  unusual  degree  of  activity,  particularly  those  of 
the  memory  and  the  special  senses. 

The  manipulations  employed  to  induce  the  condition,  the  down- 
ward passes  with  the  hands  from  the  head  along  the  body  and  limbs, 
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the  pressure  of  the  hands,  and  the  steady  gaze  of  the  operator,  are 
too  well  known  to  require  minute  description.    But  these  special 
manipulations  are  not  necessary ;  the  great  point  being  to  fix  the 
attention  and  absorb  the  faculties  in  one  particular  direction.    Mr. 
James  Braid,  surgeon,  of  Manchester,  England,  has  shown  that  the 
same  end  can  be  accomplished  by  fixing  the  eye,  and  concentrating 
the  thoughts,  as  much  as  possible,  upon  some  one  object,  especiallj 
if  this  be  somewhat  above  the  level  of  the  eye,  so  as  to  render  an 
unusual  effort  necessary  to  maintain  the  proper  line  of  visioiL   I 
have  seen  the  effect  produced  by  a  mere  steady  look  of  the  ope- 
rator; and  some  have  the  faculty  of  inducing  this  condition  in 
themselves  by  a  mental  effort. 

As  a  remedy,  this  agency  has  often  been  found  useful  in  pro- 
moting sleep  in  the  wakeful;  in  suppressing  the  multitudinous 
nervous  disorders  of  hysteria  ;  in  relaxing  painful  spasm ;  in  sub- 
duing neuralgic  pains,  and  those  of  nervous  rheumatism  and  gont; 
in  curing  nervous  headache;  and  in  relieving  spinal  irritation, 
palpitations  of  the  heart,  chorea,  hooping-cough,  and  spasmodic 
asthma.  In  producing  these  effects  it  probably  operates  by  de- 
pressing the  nervous  centres,  thus  removing  any  irritation  existing 
in  them,  and  rendering  them  insensible  to  irritant  influence  from 
elsewhere ;  in  other  words,  it  operates  as  a  pure  nervous  sedative 
It  appears  also,  that  the  xjhain  of  nervous  or  mental  association 
which  had  before  sustained,  perhaps  for  a  long  time,  the  morbid 
condition,  having  been  broken,  is  not  always  joined  again ;  so  that 
the  patient  is  permanently  cured ;  especially  when  the  process  is 
more  or  less  frequently  renewed,  as  returns  of  the  affection  call 
for  it. 

Another  important  therapeutic  advantage  of  this  measure  is, 
according  to  Dr.  Braid,  the  opportunity  it  affords  the  practitioner 
of  bringing  the  whole  force  of  the  patient's  mind,  through  the  prin- 
ciple of  suggestion,  to  bear  upon  the  desired  pathological  modifica- 
tion, or  therapeutic  effect,  and  thus  to  add  the  well-known  and 
long-recognized  influence  of  the  imagination  to  that  of  the  remedy. 
(See  Ed.  Month.  Joum.  of  Med.  Sci.^  June,  1851,  p.  511,  and  July, 
1853,  p.  14.) 
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I.  HYDROCYANIC  ACID. 

ACIDUM  HYDEOCYANICUM. 

Stfn.  Prussic  Acid. 

As  hydrocyanic  acid  is  employed  in  a  number  of  diflFerent  forms,  . 
and  obtained  from  difiFerent  sources,  it  will  be  most  convenient  to 
treat  first  of  its  general  efiects  on  the  system,  and   therapeutic 
applications,  and  subsequently  of  the  several  forms  and  sources 
alluded  to,  with  all  that  is  peculiar  to  each. 

Effects  on  t/ie  System. 

In  its  concentrated  state,  hydrocyanic  acid  is  one  of  the  strongest 
poisons  known ;  but,  properly  diluted  and  guarded,  it  is  a  perfectly 
safe  medicine.  With  slight  local  irritant  properties,  it  is  a  power- 
ful sedative  to  the  whole  nervous  system,  operating  with  special 
force  on  the  brain. 

In  small  medicinal  doses,  it  often  controls  abnormal  nervous 
excitement,  without  any  other  observable  impression.  More  largely 
taken,  it  occasions  a  sense  of  irritation  in  the  throat  when  swal- 
lowed,  sometimes  nausea,  a  feeling  of  confusion  in  the  brain,  vertigo, 
perhaps  headache,  faintness,  dimness  of  vision,  and  drowsiness; 
and  all  these  cerebral  symptoms  may  result  from  simply  smelling 
a  bottle  of  the  strong  acid.  The  pulse  is  sometimes  retarded, 
sometimes  accelerated,  but  generally  if  not  always  weakened.  The 
respiration  is  also  disturbed,  being  either  hurried  or  diminished. 
Its  direct  influence  on  the  nervous  tissue  is  depressing,  as  evinced 
by  the  numbness  it  produces,  and  the  relief  which  it  sometimes 
affords  to  pain.  Its  sedative  powers,  however,  are  much  more  ob- 
vious when  it  is  taken  in  poisonous  doses. 

Poisonous  Effects,  Death  has  frequently  resulted  from  prussic 
^d,  taken  either  accidentally,  or  with  a  view  to  self-destruction. 
The  small  quantity  required,  the  rapidity  of  its  operation,  and  the 
absence  of  painful  effect,  have  recommended  it  to  the  suicide  and 
tbe  poisoner ;  but'  the  suspicion  which  sudden  death  excites,  and 
the  means  of  detection  afforded  by  the  odour  and  chemical  reac- 
tions of  the  acid,  have  had  a  tendency  to  deter  the  latter;  so  that 
poisoning  by  this  agent  is  probably  less  frequent  now  than 
formerly. 

Insensibility  and  death  usually  take  place  so  soon  after  a  poison- 
ous dose  of  the  acid,  that  opportunities  are  not  often  afforded  of 
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observing  the  early  effect  of  it  in  the  human  subject  It  may  be 
inferred,  however,  from  the  recollections  of  those  who  have  reco- 
vered, from  occasional  observation  of  fatal  cases  from  the  com- 
mencement, and  from  various  circumstances  noticed  before  or  after 
death  implying  purposed  movements  on  the  part  of  the  patient, 
that  a  short  period  generally  if  not  always  elapses,  after  the  ap- 
plication of  the  poison,  before  consciousness  and  the  power  of 
action  are  lost.  The  symptoms  noticed  during  this  interval  hare 
been  a  feeling  of  heat  or  acrimony  in  the  mouth  and  fauces,  some- 
times nausea  with  salivation,  confusion  of  head,  dizziness,  noises  in 
the  ears,  vertigo,  stiflening  of  certain  muscles,  constriction  of  the 
throat,  general  weakness,  faintness,  &c.  These,  however,  are  soon 
lost  in  complete  insensibility  or  profound  coma,  which  sometimes 
comes  on  in  from  ten  to  twenty  seconds,  and  is  rarely  postponed 
beyond  one  or  two  minutes;  though  a  case  is  on  record,  in  which  it 
did  not  occur  until  a  quarter  of  an  hour  after  the  taking  of  the 
poison. 

It  is  in  this  condition  of  insensibility  that  the  patient  is  usually 
first  seen.    The  eyes  are  fixed  and  glistening,  and  the  pupil  gene- 
rally dilated,  and  perfectly  insensible  to  light ;  the  respiration  is 
deep,  laboured,  and  slow,  sometimes  sobbing,  and  occasionally  at- 
tended with  frothing  of  the  mouth ;  an  odour  of  prussic  acid  not 
unfrequently  exhales  with  the  breath;    the  pulse  is  extremelj 
feeble,  irregular,  often  imperceptible,  and  the  skin  pale  or  livid,  and 
bathed  in  a  cool  sweat;  convulsions  are  very  frequent,  with  teta- 
nic rigidity  of  the  muscles,  and  especially  trismus,  though  some- 
times the  body  is  quiet  and  motionless ;  involuntary  evacnatioaa 
occur  in  some  instances;  and,  finally,  death  takes  place,  it  may  be 
so  early  as  two  minutes  from  the  ingestion  of  the  acid,  and  gene- 
rally if  not  always  within  an  hour.    Of  seven  cases  of  epileptic 
patients  in  one  of  the  Parisian  hospitals,  poisoned  at  one  time  by 
the  exhibition,  through  mistake,  of  a  strong  instead  of  a  weak  pre* 
paration  of  prussic  acid,  all  of  whom  perished,  the  first  died  at  the 
end  of  fifteen,  and  the  last  of  forty-five  minutes.    The  period  is 
said  to  be  shorter  from  a  large  than  a  small  poisonous  dose ;  Uiough 
there  is  no  fixed  relation  in  this  respect. 

Should  death  not  take  place  within  an  hour,  the  patient  generally 
survives,  waking  up  as  from  a  deep  sleep,  and  gradually  returning 
to  complete  consciousness  and  health.  The  recovery  is  usually 
rapid.  It  may  take  place  in  half  an  hour,  or  be  postponed  for  three 
or  four  hours.    Sometimes  vomiting  takes  place  with  returning 
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ensibility,  and  probably  proves  salutary  by  the  evacuation  of  the 
K>isoD. 

The  lowest  quantity  which  has  been  known  to  cause  death  is,  I 
)elieve,  nine-tenths  of  a  grain  of  the  anhydrous  acid,  equivalent  to 
ibout  forty-nine  drops  of  the  diluted  acid  of  the  U.  S.  and  London 
Pharmacopoeias.    So  small  a  quantity  as  thirty-six  drops  of  the 
latter  has  produced  the  most  violent  and  threatening  symptoms  of 
poisoning,  from  which,  however,  the  patient  recovered.    Occasion- 
ally a  considerably  larger  amount  has  been  taken  without  causing 
death.    Dr.  Taylor,  in  his  Treatise  on  Poisons  (Lond.,  A.  D.  1848,  p. 
672),  states  that  the  largest  dose  of  the  anhydrous  acid,  from  which 
recovery  is  known  to  have  taken  place  spontaneously,  is  one  grain 
and  a  half,  equal  to  somewhat  more  than  a  drachm  of  the  diluted 
acid. 

Attention  has  been  called  by  Dr.  Chanet  to  a  kind  of  chronic 
poisoDiDg  from  prussic  acid,  produced  by  frequent  exposure  to  its 
vapoars,  in  quantities  insufficient  to  cause  immediate  death,  as  in 
oertain  manufacturing  processes.  The  symptoms  are  dull  pain  in 
tbe  head,  darting  pains  over  the  eyes,  abnormal  sounds  in  the  ears, 
dizziness,  vertigo,  pain  in  the  precordial  region,  difficult  respiration, 
ooQstriction  of  the  throat,  feelings  as  of  suffocation,  and  alternate 
wakefulness  and  somnolency.  {Oaz.  de  HSpiLj  Juil.  24,  1847.) 

It  has  been  questioned  whether  hydrocyanic  acid  has,  like  digi- 
talis, the  cumulative  property ;  whether,  in  other  words,  having 
been  given  for  some  time  in  regularly  successive  doses,  without 
observable  effect,  it  suddenly  acts  at  last  with  the  accumulated  force 
of  the  whole,  or  a  considerable  portion  of  the  quantity  taken.  I 
have  never  seen  any  tendency  of  this  kind  from  hydrocyanic  acid, 
and  do  not  think  that  it  need  be  apprehended,  with  due  care  not 
to  increase  the  dose  to  an  amount  which  might  itself  prove  hazard- 
ous. There  may  be  a  temporary  insusceptibility  to  the  action  of 
the  poison,  which  may  at  length  suddenly  cease ;  and  a  dose  which, 
a  short  time  previously,  would  not  have  been  felt,  might  now  prove 
dangerous.  But  it  is  the  last  dose  here  that  acts,  and  not  the  accu- 
molated  doses  before  taken.  The  influence  of  the  poison  is  too 
brief  for  this  danger;  and,  if  it  do  not  operate  within  a  few  hours, 
it  will  probably  be  decomposed  or  eliminated  without  effect. 

After  death,  the  odour  of  prussic  acid  sometimes  exhales  from 

the  body,   and   is  often  strongly  perceived  upon  opening  the 

stomach.   Jt  is  said  also  to  be  occasionally  discoverable  in  the 

hlood,  and  the  different  cavities.    The  reader  must  not  confound 
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this  odour  with  that  of  the  oil  of  bitter  almonds.  To  me  the  two 
are  quite  distinct.  The  latter  smell  might  lead  to  the  suspicioii 
that  hydrocyanic  acid  had  been  swallowed  in  connexion  with  the 
oil,  with  which  it  is  generally  associated;  but  it  would  afibrd  no 
proof  of  poisoning  with  the  pure  acid.  The  only  marked  pheno- 
menon presented,  upon  post-mortem  examination,  is  a  uniyersal 
venous  congestion,  proving  that  the  circulation  had  been  arrested 
in  the  lungs.  The  blood  is  usually  found  dark,  and  either  fluid  or 
imperfectly  coagulated.  It  is  said  that  marks  of  inflammation 
exist  in  the  stomach  and  bowels;  but  death  is  often  too  rapid  to 
permit  the  establishment  of  this  process,  and  the  redness  which 
has  been  ascribed  to  inflammation  is  probably  owing  simply  to 
venous  congestion. 

TrecUmeiit  of  Poisoning  by  Hydrocyanic  Add.    Unhappily,  the  op- 
portunity for  interposing  remedies  is  seldom  offered,  in  consequence 
of  the  speedy  occurrence  of  death.    The  prominent  indications  are 
to  support  or  restore  the  respiratory  function,  and  to  obviate  the 
debilitating  influence  of  the  poison  until  it  shall  cease  to  act    To 
neutralize  or  evacuate  the  acid  is  also  desirable,  and  should  be 
aimed  at  when  the  opportunity  is  offered;  but  too  often  the  oaae 
ends  fatally  before  the  requisite  measures  can  be  carried  into  e£bot; 
and  the  closure  of  the  mouth,  and  the  inability  to  swallow,  are  im- 
pediments in  the  way  of  their  application.    The  most  effective 
measure  is  probably  to  dash  cold  water  upon  the  face,  head,  or 
shoulders,  or  to  pour  it  upon  the  spine.    This,  by  the  shock,  rouses 
the  nervous  centres,  and  favours  the  restoration  or  continuance  of 
respiration.    For  the  same  purpose,  carbonate  of  ammonia,  or  the 
aromatic  spirit  of  ammonia,  should  be  applied  assiduously  to  the 
nostrils;  the  latter  remedy  should  be  administered  by  the  mouth, 
if  the  patient  can  swallow,  or  by  the  rectum  if  he  cannot;  and 
stimulation  externally  should  be  resorted  to  by  friction  and  rabe- 
facients.    Chlorine  has  been  recommended  as  an  antidote,  and,  if 
it  can  be  obtained  in  time,  it  may  be  administered  in  the  form 
of  chlorine  water,  or  perhaps  dilute  solution  of  chloride  of  hme. 
Another  antidote  has  been  recommended,  consisting  of  the  mixed 
sulphates  of  protoxide  and  sesquioxide  of  iron,  which  must  be 
preceded  by  a  solution  of  carbonate  of*  potassa.    The  oonmioa 
sulphate  of  iron  of  the  shops  may  be  employed,  as  it  really  con- 
tains the  two  oxides.    An  insoluble  and  inert  ferrocyanuret  of 
iron  or  Prussian  blue  is  formed,  and  the  hydrocyanic  acid  neu- 
tralized.   The  two  solutions,  the  alkaline,  namely,  and  the  chaly- 
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beate,  maybe  introdaoed  Buccessiyely  into  theiBtomach  by  injection, 
if  the  patient  cannot  swallow.  Should  there  be  any  disposition  to 
Tomit,  it  should  be  &TOured  by  warm  drinks.  Should  respiration 
liaYe  ceased,  it  must  be  restored  artificially;  and  efibrts  may  be 

made  to  rouse  the  vanishing  action  of  the  heart  by  means  of  the 

electro-magnetic  influence. 

2.  Mode  of  Operation, 

Until  lately,  it  has  been  supposed  that  hydrocyanic  acid  operated, 
throagh  nervous  communication,  upon  the  brain;  the  rapidity  of  its 
action  precluding,  as  it  was  imagined,  the  supposition  that  it  could 
produce  its  effects  through  absorption.  At  present  the  general 
opiaion  tends  towards  the  view,  that  it  operates  on  the  system  ex- 
clusively through  the  circulation ;  and  I  have  myself  little  or  no 
doubt  that  this  view  is  correct.  In  the  first  places  there  can  be  no 
doubt  that  the  medicine  is  not  only  absorbed,  but  rapidly  so.  Its 
odour  in  the  breath  of  one  who  has  swallowed  it,  and  in  the  blood 
and  the  cavities  of  the  body  after  death,  its  discovery  in  the  blood 
by  chemical  tests,  and  the  fact  that  it  operates  in  the  same  manner 
to  whatever  absorbing  surface  it  may  be  applied,  are  sufficient  proofs 
to  this  effect.  Secondly^  experiments  have  proved  that,  however 
speedy  may  be  its  operation,  as  for  example  in  three  or  four  se- 
conds when  inhaled  into  the  lungs  of  a  small  animal,  yet  the  move- 
ment of  the  blood  is  sufficiently  rapid  to  allow  time  for  its  absorp- 
tion and  conveyance  to  the  brain.  Thirdly^  it  is  not  prevented  from 
acting,  when  applied  to  the  tongue  or  stomach,  by  cutting  off  the 
nervous  communication  between  these  organs  and  their  nervous 
centres.  Lastly^  if  the  circulation  of  the  blood  be  arrested  from 
the  place  oi  its  application,  it  produces  no  effect.  The  fact,  more- 
over, that  it  operates  more  rapidly  when  inhaled  than  when  applied 
in  any  other  mode,  whether  by  the  stomach,  rectum,  or  a  wound, 
favoars  the  idea  of  its  absorption ;  as  the  air-cells  of  the  lungs  afiEbrd 
&  readier  entrance  into  the  circulation  than  any  other  surface;  and 
the  distance,  by  the  route  of  the  circulation,  thence  to  the  brain  is 
shorter  than  from  any  other  point  of  application,  even  the  jugular 
▼eing. 

The  strong  acid  dropped  into  the  eye,  placed  upon  the  tongue, 
introdaced  into  the  stomach  or  rectum,  applied  to  a  wound,  or  in* 
jccted  into  one  of  the  serous  cavities,  or  into  the  blood  of  one  of  the 
lower  animals,  usually  produces  death,  and  sometimes  in  a  few 
seconds,  so  that  the  action  seems  almost  immediate.  The  animal 
generally  dies  with  convulsions. 
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The  heart  continues  beating  after  respiration  has  ceased.  Dr. 
Pereira  states  that  he  had  examined  a  considerable  number  of 
animals  destroyed  by  hydrocyanic  acid,  and  had  met  with  no  in- 
stance in  which  the  heart  had  ceased  to  beat,  when  the  chest  was 
opened  immediately  after  apparent  death.  According  to  the  same 
observer,  the  voluntary  muscles,  too,  retain  their  irritability,  con- 
tracting under  the  application  of  galvanism,  though  the  contraij 
has  been  noticed  by  some  others.  {Mat  Med.j  8d  ed.,  p.  1796.) 

From  the  above  facts,  it  may  be  inferred  that  the  acid  operates 
directly  on  the  cerebral  and  spinal  centres,  and  indirectly  upon  the 
lungs  and  heart,  probably  first  suspending  respiration  through  the 
want  of  the  proper  nervous  influences  to  the  pulmonary  function, 
and  secondly  arresting  the  heart's  action  through  the  want  of  blood 
from  the  lungs.  Death,  therefore,  takes  place  from  asphyxii 
Hence  the  general  venous  congestion  observed  after  death,  affect- 
ing the  brain,  lungs,  abdominal  viscera,  &c.  The  insensibility, 
however,  is  the  antecedent  of  the  asphyxia,  and  depends  not  upon 
the  want  of  blood  in  the  brain,  but  upon  the  immediate  paralyz- 
ing influence  of  the  poison. 

The  convulsions  serve  in  no  degree  to  prove  an  irritant  action  of 
the  acid;  for  the  same  efiect  is  produced  by  a  very  copious  loss  of 
blood. 

It  would  seem  also  that  hydrocyanic  acid  has  a  direct  sedative 
effect  on  the  nervous  peripheries ;  for  numbness  and  relief  of  pain 
have  sometimes  resulted  from  its  local  action,  without  any  apparent 
influence  on  the  brain. 

3.  Therapeutic  Application, 

Hydrocyanic  acid  is  chiefly  calculated  to  meet  the  two  indications 
of  allaying  nervous  irritation,  and  controlling  the  action  of  the 
heart.    It  is  sometimes  also  employed  to  relieve  pain. 

In  inflammations^  it  is  of  little  use  during  the  stage  of  highest 
action;  but  sometimes,  when  the  heart  remains  unusually  irritable, 
after  the  local  excitement  has  in  great  measure  yielded  or  been 
subdued,  it  may  be  employed  with  advantage  to  calm  the  circula- 
tion. In  the  pulmonary  inflammations^  it  also  acts  beneficially  by 
quieting  the  cough,  for  which  purpose  it  may  be  substituted  for 
opium,  when  the  latter  medicine  is  contraindicated  by  its  property 
of  checking  bronchial  secretion.  It  is  most  conveniently  used,  in 
connexion  with  expectorants  and  demulcents,  in  the  form  of  cough 
mixtures. 
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Id  various  nervous  diseases  it  has  been  extensively  used.  At  one 
time  it  had  great  reputation  in  pertussis^  and  was  even  thought  to 
be  adequate  to  the  cure  of  that  afiection;  but  experience  has  shown 
that  it  is  useful  only  as  a  palliative ;  and,  even  in  this  respect,  it  has 
so  advantage  over  the  cerebral  and  nervous  stimulants,  as  belladonna 
and  assafetida.  It  has  also  been  employed  in  the  paroxysm  of  spas- 
modic asthma;  but  it  is  quite  unequal  to  the  violence  of  this  com- 
plaint, unless  employed  in  doses  which  might  prove  hazardous;  and 
the  disease  is,  therefore,  left  to  safer  medicines.  Indeed,  this  is  the 
great  disadvantage  of  hydrocyanic  acid,  that  it  cannot  be  given  so 
as  to  produce  a  vigorous  therapeutic  impression,  without  the  danger 
of  inducing  its  poisonous  effects;  a  disadvantage  which  it  shares 
with  all  the  most  powerful  cerebral  and  nervous  sedatives,  but 
which,  in  consequence  of  the  great  rapidity  and  violence  of  its 
action,  belongs  to  it  in  greater  degree  probably  than  to  any  other. 
We  are,  therefore,  compelled  to  satisfy  ourselves  with  those  milder 
corative  influences  which  can  be  obtained  from  small  and  safe  doses. 
Kervous  cough  sometimes  yields  very  happily  to  the  medicine. 

But  it  is  in  diseases  of  the  heart  that  hydrocyanic  acid  exhibits,  I 
think,  its  most  valuable  powers.  In  the  more  violent  inflammatory 
affections  of  the  organ  or  its  investing  membranes,  or  in  the  exces- 
sive excitement  of  high  febrile  disease,  it  will  do  little  good  in  safe 
or  prudent  doses;  nor  is  it  adequate,  in  such  doses,  to  the  control  of 
strong  hypertrophic  action ;  but  in  palpitation  and  other  irregulari- 
ties in  the  function  of  the  organ,  of  no  very  energetic  character, 
whether  purely  nervous,  or  associated  with  organic  disease,  I  know 
no  medicine  better  calculated  to  alleviate  the  disturbed  function, 
and  afford  ease  and  comfort  to  the  patient.  I  use  the  officinal 
diluted  acid  habitually  in  such  cases,  in  the  dose  of  two  or  three 
drops  every  two  or  three  hours,  in  emulsion  of  sweet  or  bitter 
almonds,  and  oflen  find  it  to  afford  relief,  after  failing  with  the 
more  powerful  action  of  digitalis.  It  may  be  used  also  in  aneurism 
(f  the  aorta;  but,  as  the  indication  here  is  rather  simply  to  reduce 
the  circulation  than  tq  regulate  it,  more  good  may  be  expected 
from  digitalis,  or  the  arterial  sedatives.  It  is  the  element  of  nervous 
disturbance  in  the  heart's  derangements,  that  hydrocyanic  acid  is 
peculiarly  calculated  to  control. 

Some  years  since,  much  was  expected  from  hydrocyanic  acid  in 
pht}iisi8;  and  the  remedy  was  often  used  without  due  regard  to  its 
poisonous  powers.  While  in  the  height  of  its  vogue  in  Philadel- 
I  happened  to  hear  of  two  cases  of  this  disease,  in  which  it 


182  OEKSBAI»  88DATIVIS.  [rART  IL 

was  supposed  to  be  the  immediate  cause  of  death.  Such  aocideBts 
deterred  from  its  continued  use,  and  it  has  fallen  into  neglect  in  the 
treatment  of  this  disease,  at  least  in  its  ordinary  medicinal  form; 
though,  as  it  exists  in  wild  cherry  bark  tea,  it  is  still  much  and 
advantageously  employed  in  this  country.  Its  influence  in  quieting 
cough,  and  in  calming  the  excessive  frequency  of  pulse  so  oommon 
in  phthisis,  renders  it  useful  as  a  palliative,  and  adjuvant  of  other 
measures ;  and  its  connexion  with  a  tonic  principle,  in  the  bark  jittt 
alluded  to,  gives  peculiar  efficiency  to  that  medicine.  Next  to  ood« 
liver  oil,  there  is  no  one  medicine  upon  which  I  am  disposed  to 
place  more  reliance,  in  the  treatment  of  phthisia,  than  upon  the  wild 
cherry  bark,  or  Prunus  Virginiana  of  our  national  Fharmaoopceia. 

Oaatric  Pains.  In  the  neuralgic  pains  of  the  stomach  so  freqneot 
in  dyspepsia^  whether  in  the  form  of  gastrodyniOy  gastric  spasm^  or 
pyrosis^  hydrocyanic  acid  is  much  esteemed  by  many  British  prac- 
titioners. It  is  said  sometimes  to  act  with  great  promptness  and 
efficiency  in  the  relief  of  those  pains,  when  purely  nervous;  and  it 
has  been  recommended  also  in  similar  affections  of  the  bowels.  It 
has  been  employed,  moreover,  in  ordinary  cholera  morbus,  and  in 
epidemic  cholera;  but,  in  the  latter  at  least  of  these  affections,  it  can 
be  of  little  service  in  any  safe  dose. 

Externally  it  has  been  found  useful  in  allaying  the  itching  and 
irritation  of  certain  cutaneous  eruptions,  such  as  lichen,  prurigo, 
eczema,  impetigo,  &c.  The  mode  of  its  application  will  be  men- 
tioned, under  the  several  preparations  or  forms  in  which  the  medi- 
cine is  used. 


Forms  in  which  Hydrocyanic  Acid  is  Used. 

Pure  anhydrous  hydrocyanic  acid  is  so  powerful,  and  so  ex- 
tremely dangerous  if  abused,  and  withal  is  so  liable  to  spontaneous 
change,  and  therefore  to  uncertainty  of  strength,  that  it  has  been 
discarded  from  the  officinal  lists,  and  should  not  be  kept  in  the 
shops.    The  medicine  should  be  used  only  in  the  dilute  form, 
either  as  nature  offers  it  to  us  in  various  vegetable  products,  or 
as  prepared  according  to  the  direction  of  the  officinal  codes.    Nu- 
merous plants  belonging  to  the  genera  Cerasus^  Prunus,  and  Amyg- 
daluSj — the  cherry,  pluvi,  almond,  peach,  &c. — yield   hydrocyanic 
acid  in  connexion  with  a  peculiar  volatile  oil,  when  treated  with 
water.    The  bark,  leaves,  blossoms,  and  kernel  of  the  fruit  are 
the  parts  from  which  these  products  may  be  most  abundantly 
obtained.    All  these  parts  have  a  peculiar  aromatic  odour,  and  a  not 
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unpleasant  bitterness,  which  they  owe  in  part  at  least  to  the  asso- 
ciated acid  and  oil  alluded  to,  and  which  are  quite  characteristic. 
Neither  the  hydrocyanic  acid  nor  the  oil  exists,  in  any  considerable 
proportion,  in  the  parts  of  the  plants  mentioned;  but  both  are  the 
product  of  a  reaction  between  a  principle  contained  in  the  plant, 
and  water.     The  principle  referred  to  is  a  bitterish  substance 
denominated   amygdalitis  which,  through  the  agency  of  another 
substance,  of  nitrogenous  composition  and  albuminous  character, 
denominated  emulsin^  also  contained  in   the  plant,  and  with  the 
presence  of  water,  is  converted  into  hydrocyanic  acid  and  a  volatile 
oil,  which  come  over  together  in  distillation,  and  which,  thus 
.  obtained,  are  identical  with  the  well  and  long-known  essential  oil  of 
liUer  almonds.    The  emulsin  acts  merely  as  a  kind  of  ferment; 
the  real  change  taking  place  between  the  amygdalin  and  the  water. 
Hence  it  is  that  the  various  vegetable  products  mentioned,  when 
quite  dry,  are  destitute  of  the  characteristic  odour ;  and  they  have 
the  characteristic  taste  and  effects  on  the  system,  when  swallowed, 
only  because  they  find,  in  the  saliva  and  the  gastric  liquids,  the 
water  necessary  to  the  formation  of  the  new  bodies.  The  following 
are  the  parts  of  these  plants  officinally  recognized,  along  with  their 
several  preparations;   the  wild  cherry  bark,  which  has  already 
been  treated  of  among  the  tonics,  being  omitted.    After  these  will 
come  an  account  of  the  several  officinal  preparations  of  the  hydro- 
cyanic acid  itself. 


I.  BITTER  ALMONDS. — AMYGDALA  AmARA.  U.S.,  Ed. 
These  are  the  kernels  of  the  fruit  of  Amygdahis  communis^ 
variety,  amara,  or  bitter  almond  tree,  growing  wild  in  Persia, 
Syria,  and  the  North  of  Africa.  They  are  brought  chiefly  from 
Jlogadore,  in  the  empire  of  Morocco.  All  that  is  here  said  of  the 
bitter  almond  is  equally  applicable  to  the  kernel  of  the  common 
peach,  or  fruit  of  Amygdalus  Persica. 

Bitter  almonds,  when  perfectly  dry,  have  little  or  no  smell,  but, 
when  rubbed  with  water,  acquire  a  strong  odour  like  that  of  the 
peach  blossom.  Their. taste  is  of  a  peculiar  not  unpleasant  bitter- 
ness. With  water  they  form  an  emulsion  which  contains  all  their 
active  properties.  They  are  chiefly  employed  to  impart  flavour  in 
confectionery  and  cookery;  but  sometimes  also  to  obtain  the 
medical  effects  of  hydrocyanic  acid.  Their  emulsion  is  used  in  the 
cough  of  catarrh  and  phthisis,  also  as  a  lotion  in  skin  affections,  to 
allay  itching,  tingling,  &c.    They  act  in  these  affections  partly 
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through  their  demulcent  properties,  but  chiefly  through  the  hydro- 
cyanic acid  generated  in  them  with  the  presence  of  water.  To 
prepare  the  emulsion^  half  an  ounce  of  the  almond  or  peach  kernels 
is  to  be  rubbed  with  half  a  drachm  of  gum  arabic,  two  drachms  of 
loaf  sugar,  and  eight  fluidounces  of  water,  and  the  liquid  then 
strained.  The  dose  is  a  tablespoonful.  Bitter  almonds  are  also  aa 
ingredient  in  the  officinal  syrupus  amygdalse^  or  syrup  of  orgeat^ 
which,  therefore,  forms  a  good  addition  to  cough  mixtures.  Besides 
this,  there  are  two  officinal  preparations  of  bitter  almonds,  and 
one  non-officinal,  which  require  a  brief  notice. 

1,  OIL  OF  BITTEB  ALMOin^S.  —  OlEUM  AMYGDAL.fi  AmARX 

U.S. 

This  is  obtained  by  distilling  with  water  bitter  almonds,  pre- 
viously deprived  of  their  fixed  oil  by  expression.  It  is  of  a 
yellowish  colour,  with  a  strong  odour  of  the  kernels,  and  a  bitter, 
acrid,  burning  taste.  It  is  soluble  in  alcohol  and  ether,  and  slightly 
so  in  water.  It  consists  mainly  of  hydrocyanic  acid,  dissolved  in 
or  combined  with  a  volatile  oil,  upon  which  its  peculiar  odour  and 
taste  chiefly  depend.  When  freed  from  the  former  ingredient,  it 
has  the  ordinary  properties  of  the  volatile  oils,  and  retains  its  smell 
and  taste,  but  is  no  longer  poisonous.  When  taken  internally  in 
its  original  state,  it  produces  on  the  system  all  the  effects  of  hydro- 
cyanic acid,  and  has  the  advantage,  as  a  medicine,  over  the  pure 
diluted  acid,. that  it  will  keep  for  a  long  time  without  any  material 
deterioration;  the  oil  acting  as  a  preservative  to  the  active  in- 
gredient. It  is,  indeed,  a  very  convenient  form  for  the  adminis- 
tration of  the  acid.  The  dose  is  from  one  quarter  of  a  drop  to  a 
drop,  given  at  the  ordinary  intervals,  and  cautiously  increased,  if 
necessary,  until  some  eflfect  is  experienced.  It  is  most  conveniently 
administered  in  emulsion  with  gum  arabic,  loaf  sugar,  and  water, 
and  may  be  applied  externally  to  irritating  cutaneous  eruptions, 
either  in  the  same  form,  or  dissolved  in  water,  in  the  proportion  of 
one  minim  to  the  fluidounce,  through  the  intervention  of  a  little 
spirit.  It  is  so  poisonous,  that  four  drops  of  it  are  said  to  have 
killed  a  dog  of  medium  size. 

2.  BITTEB  ALMOND  WATEB.  —  AqUA  AmYGDALJS   A  MARX 

U.S. 

This  may  be  prepared  either  by  distilling  water  from  bitter 
almonds,  or,  as  directed  in  the  U.  S.  Pharmacopoeia,  by  dissolving 
the  volatile  oil  of  bitter  almonds  in  water,  through  the  intervention 
of  carbonate  of  magnesia;  one  minim  of  the  oil  being  used  to  two 
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fluidounces  of  water.  The  latter  method  is  preferable,  as  yielding 
a  more  aniform  product.  As  the  preparation  is  liable  to  change 
upon  being  kept,  it  should  be  made  in  small  quantities  at  a  time, 
as  wanted  for  use.  It  may  be  used  as  a  vehicle  for  other  substances, 
when  hydrocyanic  acid  is  at  the  same  time  indicated,  as  in  nervous 
coughs,  palpitation  of  the  heart,  and  various  spasmodic  complaints. 
The  proportions  of  the  mixture  should  be  so  arranged,  that  a  table- 
spoonful  may  be  given  for  a  dose  to  an  adult.  The  preparation 
made  by  distilling  the  almonds  is  of  uncertain  strength,  and  should 
be  discarded.    It  is  said  to  have  been  prescribed  with  fatal  effects. 

3.  AMY6DAUN. 

This  is  procured  from  bitter  almonds.  For  an  account  of  the 
process  the  reader  is  referred  to  the  U.  S.  Dispensatory.  It  is  a 
white,  crvstallizable  substance,  inodorous,  of  a  sweetish  bitter  taste, 
freely  soluble  in  water  and  hot  alcohol,  slightly  so  in  cold  alcohol, 
and  insoluble  in  ether.  When  mixed  with  emulsin  and  water,  it 
is  converted  into  the  oil  of  bitter  almonds,  altogether  identical  in 
properties  with  that  obtained  by  distilling  the  fruit.  Now,  as  emul- 
sin is  contained  in  sweet  almonds,  it  follows  that  a  preparation 
may  be  made,  having  the  effects  of  hydrocyanic  acid,  by  rubbing 
together  a  little  amygdalin,  sweet  almonds,  and  water,  so  as  to  form 
an  emulsion.  TTuhler  and  Liebig  recommend  that  17  grains  of 
amygdalin  should  be  added  to  a  fluidounce  of  emulsion  of  sweet 
almonds,  prepared  with  two  drachms  of  the  fruit.  The  dose  would 
be  from  thirty  minims  to  a  fluidrachm.  As  amygdalin  keeps 
well  when  dry,  a  preparation  of  uniform  strength  could  thus  be 
obtained  when  wanted.  Amygdalin  itself  produces  no  poisonous 
effect  when  swallowed ;  as  there  is  nothing  in  the  stomach  which 
can  act  the  part  of  a  ferment  like  emulsin  ;  nevertheless,  it  should 
not  be  swallowed  largely,  lest  by  accident  something  might  have 
been  taken  having  this  property. 


II.  CHERRY-LAUREL  LEAVES.— Lauro-CERASUS.  Ed.,  Dub. 

These  are  the  leaves  of  Cerasus  Laurocerasns,  De  Cand.  {Primus 
LiiurO'Ceras*/s,  Linn.),  or  the  common  European  cherry-laurel^  a  small 
evergreen  tree,  indigenous  in  Asia  Minor,  but  naturalized  through- 
out the  temperate  parts  of  Europe,  where  it  is  also  cultivated  for 
mc'lical  and  ornamental  purposes.  The  fresh  leaves,  when  entire, 
have  little  if  any  smell,  but,  when  bruised,  emit  an  odour  like  that 
of  moistened  bitter  almonds,  and  have  the  same  bitter  taste.  By 
distillation  with  water  they  yield  also  a  similar  product 
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Cherry-Laurel  Water  (Aqua  Lauro-cerasi,  Fd^  Dub.)  ia  made 
by  distilling  the  fresh  leaves  of  the  cherry-laurel  with  water,  b 
order  to  aid  in  its  preservation,  a  little  alcohol  is  often  added.  The 
Ed.  Pharmacopoeia  directs  the  compound  spirit  of  lavender  for  the 
purpose.  Though  considerably  employed  on  the  continent  of  En- 
rope,  for  similar  purposes  with  diluted  hydrocyanic  acid,  it  is  at  best  ' 
an  uncertain  preparation,  liable  to  change  on  keeping,  and  there- 
fore not  to  be  relied  on.  The  dose  is  from  thirty  minims  to  i  • 
fluidrachm. 


III.  DILUTED  HYDROCYANIC  ACID.— ACIDUM  HydroCT. 

ANicuM  DiLUTUM.  U.  S.j  Lond.^  Ed. — AaouM  Hydroctan- 
icuM.  Dub. 

This  is  the  form  in  which  hydrocyanic  acid  is  ordinarily  used. 
It  is  procured  in  various  methods.  In  the  U.  S.  Pharmacopoeia, 
two  processes  are  given,  one  for  procuring  it  on  the  large  scale  for 
keeping,  the  other  on  a  small  scale  as  wanted  for  use. 

Preparation.  According  to  the  first  method,  ferrocyanuret  of 
potassium,  sulphuric  acid,  and  water  are  distilled  together;  there- 
suiting  vapour  is  received  in  wat^r,  which  condenses  it;  and  then 
so  much  distilled  water  is  added  to  the  distilled  product,  as  to  make 
it  of  a  fixed  strength.  In  this  process,  a  portion  of  cyanuret  of 
potassium  of  the  ferrocyanuret  reacts  with  sulphuric  acid,  so  as  to 
produce  bisulphate  of  potassa  and  hydrocyanic  acid,  the  potassium 
being  oxidized  at  the  expense  of  the  water,  and  the  cyanogen  com- 
bining with  its  liberated  hydrogen.  There  is  left  behind  a  com- 
pound of  two  eqs.  of  ferrocyanogen  with  one  only  instead  of  two 
eqs.  of  cyanuret  of  potassium. 

By  the  second  method,  cyanuret  of  silver  is  mixed  with  a  fixed 
proportion  of  muriatic  acid  and  water,  the  mixture  is  shaken,  and 
the  clear  liquid  poured  oflF  from  the  precipitate  which  forms.  The 
hydrogen  of  the  acid  combines  with  the  cyanogen  of  the  cyanuret,  to 
form  hydrocyanic  acid;  while  the  liberated  chlorine  and  silver  unite 
to  produce  the  insoluble  chloride  of  the  metal.  The  cyanuret  of  sil- 
ver, used  for  this  purpose,  is  procured  by  receiving  the  vapours  of 
hydrocyanic  acid,  as  distilled  over  from  the  materials  in  the  first 
process,  in  a  solution  of  nitrate  of  silver,  and  washing  the  precipi- 
tate formed. 

Properties^  d'c.  The  diluted  acid  prepared  by  either  of  the  above 
methods  contains  only  two  per  cent,  of  the  pure  anhydrous  acid. 
It  is  a  colourless  transparent  liquid,  having  a  peculiar  odour,  quite 
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different  from  that  of  the  oil  of  bitter  almonds,  and  a  cooling 
slightlj  acrid  taste.  As  it  is  decomposed  by  light,  it  should  be 
kept  in  opaque  bottles,  which  should  be  small,  and  well  stopped. 
Hydrocyanic  acid  consists  of  one  equivalent  of  cyanogen  (2  eqs. 
carbon  and  1  of  nitrogen)  and  one  of  hydrogen. 

This  preparation  is  incompatible  with  the  soluble  salts  of  silver, 
copper,  and  mercury,  forming  with  them  insoluble  cyanurets  of  the 
metals  respectively. 

It  is  said  to  have  proved  fatal,  in  one  instance,  in  the  dose  of 
forty-nine  minims;  and  thirty-six  minims  have  produced  very 
threatening  symptoms.  Its  presence  may  be  detected  by  adding  to 
the  suspected  liquid  first  solution  of  potassa,  next  a  solution  of  the 
common  sulphate  of  iron  of  the  shops,  containing  both  protoxide 
and  sesquioxide  of  iron,  and  lastly  a  little  sulphuric  acid  to  dissolve 
any  superfluous  oxide  of  iron.  If  hydrocyanic  acid  be  present,  the 
deep  blue  ferrocyanuret  of  iron  will  be  generated. 

Administration.  The  dose  of  diluted  hydrocyanic  acid  is  from 
two  to  six  drops.  I  usually  begin  with  two  drops  every  two  hours, 
gradually  increasing  until  some  effect  is  obtained,  and  then  regu- 
lating the  amount  of  the  dose  and  the  interval  so  as  to  maintain 
the  desired  impression.  The  medicine  may  be  given  in  distilled 
water,  sweetened  water,  or  mucilage.  I  often  prescribe  it  with 
emulsion  of  sweet  almonds,  sometimes  adding  a  little  of  the  bitter 
almond  to  give  flavour  to  the  preparation,  and  so  managing  the 
proportions  that  a  tablespoonful  of  the  emulsion  (see  Mistura  Amyg* 
dalse^  U.S.  Disp.)  shall  contain  a  dose  of  the  diluted  acid.  If  head- 
ache, confusion  of  brain,  giddiness,  faintness,  or  epigastric  uneasi- 
ness should  be  produced,  the  dose  should  be  lessened.  It  is  safest, 
on  no  occasion,  however  gradually  the  dose  may  be  increased,  to 

exceed  twenty  minims  at  once. 

— — • — . 

IV.  CYANURET  OP  POTASSIUM.— POTASSII  CrANURB- 
TUM.    U.  & 

Preparation.  Cyanuret  of  potassium  is  prepared  by  igniting  to- 
gether ferrocyanuret  of  potassium  and  carbonate  of  potassa.  The 
carbonic  acid  escapes ;  a  portion  of  the  cyanogen  combines  with  a 
portion  of  the  potassium  to  form  cyanuret  of  potassium ;  the  liber- 
ated oxygen  of  the  potassa  combines  with  another  portion  of  cyano- 
gen to  form  cyanic  acid,  which  then  unites  with  an  undecompos^ 
portion  of  potassa;  and  the  iron  which  is  separated  falls  to  the  bot- 
tom of  the  melted  mass.    The  liquid  portion,  being  now  poured  ofl^ 
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and  allowed  to  cool,  constitutes  the  salt  in  question,  mixed  with  a 
small  and  insignificant  proportion  of  cyanate  of  potassa. 

Properties,  Thus  made,  cyanuret  of  potassium  is  in  white,  opaque 
lumps,  with  a  sharp  somewhat  alkaline  taste,  combined  with  that  of 
hydrocyanic  acid,  deliquescent,  very  soluble  in  water,  and  slightly 
soluble  in  alcohol.  Exposed  to  the  air,  it  exhales  an  odour  of  hy- 
drocyanic acid,  owing  probably  to  its  decomposition  by  the  car- 
bonic acid  of  the  atmosphere.  It  has  an  alkaline  reaction.  Almoflt 
any  acid  will  decompose  it,  liberating  the  hydrocyanic  acid.  Hence, 
by  the  addition  of  an  acid  to  it  at  the  time  of  exhibition,  the  efifects 
of  hydrocyanic  acid  can  always  be  obtained;  and  the  same  result 
would  almost  always  follow  its  administration,  even  without  pre- 
vious admixture  with  an  acid,  as  there  is  usually  sufficient  acid  for 
the  purpose  present  in  the  stomach. 

Effects,  It  is  highly  poisonous  in  over-doses,  acting  precisely  as 
hydrocyanic  acid.  Whether  it  would  produce  these  effects  with- 
out the  reaction  of  an  acid  is  not  certainly  known;  but  it  should 
never,  under  any  circumstances,  be  ventured  upon  in  poisonous 
doses.  Some  years  since,  a  physician  in  France  prescribed  a  three 
ounce  mixture  containing  72  grains  of  the  cyanuret  of  potassium; 
a  tablespoonful,  containing  about  12  grains  of  the  salt,  to  be  taken 
three  times  a  day.  At  the  first  dose,  the  patient  fell  as  from  a 
stroke  of  lightning,  and  died  in  three-quarters  of  an  hour.  The 
prescriber  was  condemned  to  pay  a  fine  of  50  francs,  and  to  be 
imprisoned  for  three  months.  {Joum,  de  Pharm.^  8e  s^r.,  iii.  82.) 

Administration,  The  dose  is  one-eighth  of  a  grain,  dissolved  in 
a  fluidounce  of  distilled  water,  with  the  addition  of  a  little  dilute 
acetic  or  citric  acid,  either  pure  or  in  the  form  of  vinegar  or  lemon- 
juice.  It  may  be  repeated  and  increased,  in  the  same  manner  as 
the  diluted  acid  itself.  It  was  proposed  as  a  substitute  for  hydro- 
cyanic acid,  on  the  presumption  of  its  greater  certainty  and  uni- 
formity of  strength;  and  this  recohimendation  would  be  well- 
founded,  could  we  always  be  assured  of  the  purity  of  the  prepara- 
tion used.  But  this  is  by  no  means  the  case.  It  may  be  used 
externally  also,  as  a  sedative  lotion,  in  the  proportion  of  from  one 
to  four  grains  to  a  fluidounce  of  water;  and  the  stronger  solution 
may  be  employed  for  removing  stains  left  on  the  conjunctiva  by 
nitrate  of  silver,  a  drop  being  applied  every  other  day.  Care  must 
be  taken  not  to  apply  this  solution,  or  any  other  liquid  preparation 
of  hydrocyanic  acid,  too  freely  to  abraded  or  mucous  surfaces. 
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II.  CHLOROFORM. 

CHLOROFORMUM.  U.  S.,  i>MJ.— Chloroformyl.  Lend, 

Discovery.  Chloroform  was  discovered  in  the  year  1831,  by  Mr. 
Samuel  Guthrie,  of  Sackett's  Harbour,  New  York,  and  about  the 
same  time  by  Soubeiran,  in  France,  and  Liebig,  in  Germany;  but 
the  precise  chemical  nature  of  the  product  was  not  understood,  till 
determined  by  Dumas  in  1834.  By  that  chemist  it  was  ascertained 
tcTbe  a  compound  of  three  eqs.  of  chlorine  with  one  eq.  of  a  bicar- 
buret  of  hydrogen  called  formyle,  or,  in  other  words,  to  be  a  terchh- 
ride  of  formyle,  Mr.  Guthrie,  mistakingly  supposing  that  the  sub- 
stance obtained  by  him  was  the  Dutch  liquid,  or  chloric  ether  of  Dr. 
T.  Thomson,  gave  it  the  latter  name,  which  is  still,  though  very 
erroneously,  often  applied  to  its  alcoholic  solution. 

Prfparatiofi.  According  to  the  directions  of  the  U.  S.  Pharma- 
copoeia, chloroform  is  obtained  by  distilling  a  mixture  of  chlorinated 
lime  (chloride  of  lime),  water,  and  alcohol.  Two  liquids  are  con- 
densed in  the  receiver,  the  heavier  of  which  is  chloroform.  This, 
having  been  separated,  and  washed  successively  with  water  to  re- 
move alcohol,  and  a  solution  of  carbonate  of  soda  to  remove  chlo- 
rine, is  agitated  with  dry  chloride  of  calcium  in  order  to  separate 
the  water,  and  then  again  submitted  to  distillation.  The  product 
now  obtained  is  pure  chloroform.  It  is  generated  by  reaction  be- 
tween alcohol  and  the  chlorine  of  the  chlorinated  lime. 

Properties,  Chloroform  is  a  limpid,  colourless  liquid,  of  a  fra 
grant,  ethereal,  apple-like  odour,  and  a  warm,  sweet,  somewhat 
pungent,  and  agreeable  taste.  It  rapidly  volatilizes  on  exposure, 
and  boils  at  142®  Fahr.  It  is  not  inflammable.  Its  specific  gra- 
vity is  1.49.  When  thrown  into  water  it  sinks  rapidly,  forming 
as  it  falls  distinct  globules,  which  have  a  characteristic  appearance. 
It  is  very  slightly  soluble  in  water,  requiring  for  solution  2,000 
parts  of  that  liquid,  to  which  nevertheless  it  distinctly  imparts  its 
peculiar  odour.  Alcohol  and  ether  readily  dissolve  it ;  and  its  alco- 
holic solution,  if  not  containing  more  than  about  ten  per  cent,  of 
chloroform,  mixes  with  water  without  being  decomposed,  and  forms 
a  liquid  of  a  sweet,  aromatic,  and  grateful  taste.  It  has  itself  ex- 
traordinary solvent  powers;  dissolving  not  only  most  of  the  sub- 
stances soluble  in  alcohol,  such  as  the  volatile  oils,  resins,  camphor, 
&c.,  but  also  some  which  arc  not  so,  or  but  imperfectly,  as  gutta 
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percha,  caoutchouc,  and  wax.  The  cohesion  between  its  particles 
must  be  feeble,  as  it  yields  a  greater  number  of  drops  from  a  cer- 
tain measure  than  any  other  medicinal  liquid;  one  fluidrachm 
giving  on  an  average  240  drops  * 

Its  sensible  properties,  great  specific  gravity,  behaviour  with 
water,  volatility  without  residue,  low  boiling  point,  and  incombas- 
tibility,  sufficiently  distinguish  it  from  all  other  bodies. 

1.  Effects  on  the  System. 

Chloroform,  in  its  local  action,  is  first  irritant  and  afterwards 
sedative;  in  its  general  influence  is  powerfully  sedative,  primarily 
to  the  nervous  system,  and  secondarily  to  the  respiration  and  circu- 
lation. When  it  first  became  known  as  a  medicine,  I  was  disposed, 
with  others,  to  consider  it  a  stimulant  of  the  same  class  as  ether, 
alcohol,  and  opium;  but  I  soon  found  that  it  was  impossible  to 
reconcile  some  of  its  most  obvious  effects  with  this  view  of  its 
powers,  and,  having  made  a  more  particular  investigation  into  its 
operation,  became  convinced  that  it  was  directly  and  essentially 
sedative  to  the  nervous  system  generally,  and  especially  to  the 
brain.  In  a  number  of  patients,  to  whom  I  gave  it  internally,  in 
doses  of  from  thirty  to  seventy  drops,  I  could  detect  no  evidence 
of  increase  in  the  cerebral  functions,  or  in  the  action  of  the  hearti 
but  found  it  moderately  sedative  to  both.  A  young  medical  gen- 
tleman, who  took  a  fiuidrachm  of  it,  assured  me  that  he  experienced 
no  mental  excitement,  though  a  pleasing  calmness  was  induced, 
with  some  cerebral  confusion,  and  a  feeling  of  drowsiness.  The 
pulse  was  at  no  time  in  the  least  accelerated,  but  soon  became  some- 
what less  frequent;  nor  was  there  any  heat  of  skin,  or  hurry  of 
respiration.  Dr.  Henry  Ilartshorne,  at  the  time  resident  physician 
in  the  Pennsylvania  Hospital,  made  various  trials  with  it  upon 
himself,  and  in  the  wards  under  my  care,  with  the  same  results. 
"  From  seventy-five  drops  of  it  there  was  a  diminution  of  conscious- 
ness  and  sensorial  capacity;  sight,  hearing,  and  touch  became  less 
impressible ;  and  positive  drowsiness  was  produced.  There  was  no 
feeling  of  exhilaration  or  disorder;  and  the  pulse,  so  far  from  being 
accelerated,  was  reduced  two  beats  in  the  minute."  {Am.  Jouttl  (f 
Med.  Sci.,  Oct.  1848,  p.  353.) 

*  In  reference  to  this  point,  Prof.  Procter,  at  my  request,  made  numerous  triali 
with  bottles  of  differently-shaped  mouths,  such  as  are  usually  employed  for  hold- 
ing medicines.  The  highest  number  of  drops  yielded  by  a  fluidrachm  of  purr 
chloroform  was  255,  and  the  lowest  230.  From  a  glass  phial  with  a  recurved  lip, 
which  always  yields  unusually  large  drops,  he  obtained  160  to  the  fluidrachm. 
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What  would  be  the  effects  of  dosea  larger  than  a  flaidrachm, 
internally  adminiatered,  I  have  never  tried;  and,  so  far  as  I  have 
been  able  to  discover,  reports  upon  the  subject  are  very  meagre. 
M.  Aran  has  recorded  a  case  in  which  a  quantity,  supposed  to  be 
from  eight  to  ten  drachms,  was  swallowed  in  mistake  by  a  man. 
There  was  at  first  a  burning  sensation  produced,  with  ineffectual 
efiTorts  to  vomit;  in  a  few  minutes  afterwards  he  was  found  with  his 
eves  glistening,  his  features  animated,  singing  and  talking  inco- 
herently, and  unable  to  recognize  those  about  him.  There  were 
some  convulsive  movements;  the  skin  was  insensible  to  painful 
impressions;  sight  was  lost;  and  the  pulse  was  between  seventy 
aad  eighty.  In  the  course  of  twenty  or  thirty  minutes  sleep  en« 
sued,  which  became  very  deep,  and  was  attended  with  insensibility 
of  the  surface,  and  complete  relaxation ;  the  respiration  and  circu- 
lation remaining  normal.  The  sleep  continued  several  hours.  Next 
day  he  could  remember  nothing  of  what  had  passed,  and  the  unplea« 
sant  symptoms  gradually  disappeared.  {Bull  de  Therap^  xlii.  296.) 

In  consequence  of  its  locally  irritant  property,  it  not  unfrequently 
occa^ons  nausea  and  vomiting,  especially  when  not  thoroughly  sus- 
pended, and  equally  distributed  in  the  vehicle  in  which  it  is  given. 
Its  weight  and  insolubility  probably  produce  this  effect,  causing  it 
to  fall  against  the  surface  of  the  stomach,  and  thus  to  act  in  an 
undiluted  state  upon  the  mucous  membrane.  By  proper  adminis- 
tration, this  effect  may,  to  a  considerable  extent,  be  avoided.  Never- 
theless, in  my  experience,  it  is  the  strongest  objection  to  the  internal 
use  of  the  medicine,  which,  so  far  as  its  influence  on  the  system  is 
concerned,  may,  I  believe,  be  given  with  perfect  safety  in  any 
moderate  dose. 

Local  Effects.  When  applied  to  any  sentient  part,  chloroform 
produces  at  first  a  painful  burning  sensation,  with  more  or  less 
rubefaction,  and,  as  some  assert,  vesication,  though  I  have  never 
witnessed  this  effect  In  a  short  time  the  irritation  ceases,  and  is 
followed  by  a  more  or  less  entire  loss  of  sensibility  in  the  part, 
with  relief  to  any  existing  pain,  which  is  often  surprisingly  sudden 
and  complete.  The  irritant  impression  is  of  course  stronger  upon 
the  mucous  membranes,  or  an  abraded  surface,  than  on  the  sound 
skin,  in  which,  however,  when  the  chloroform  is  undiluted,  the 
smarting  and  burning  are  often  severe.  Some  degree  of  the  same 
eflfoct  ia  produced  by  the  vapour,  similarly  applied;  though  much 
less  considerable.  Diluted  to  a  much  less  extent  than  as  it  must 
exist  in  the  circulation,  the  medicine  quite  loses  this  irritant  pro- 
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pertj,  and  becomes  perfectly  bland ;  so  that  the  possession  of  the 
property  by  no  means  implies  that  the  chloroform,  when  absorbed, 
will  in  the  slightest  degree  excite  the  parts  with  which  it  is  brought 
into  contact.  The  local  anaesthetic  power  of  chloroform  was  noticed 
by  MM.  Flourens,  Serre,  and  Longet,  who,  in  their  experiments 
upon  animals,  observed  that,  when  applied  to  the  extreme  nerves 
uncovered,  it  rendered  them  completely  insensible.  But  credit  is 
more  particularly  due  to  Dr.  Nunneley,  for  having  drawn  attention 
to  this  property,  not  only  in  chloroform,  but  in  other  agents  also, 
and  for  showing  that  advantage  might  be  taken  of  it  for  practical 
purposes.  He  proved  that  the  insensibility  was  not  confined  to  the 
precise  locality  of  the  application,  but  extejided  also  a  considerable 
distance  along  the  nervous  trunk. 

Effects  from  Inhalation.  When  the  vapour  of  chloroform  is  in- 
haled, it  first  produces  an  irritant  impression  on  the  mucous  mem- 
brane of  the  air-passages,  which,  however,  is  inconsiderable,  and 
scarcely  more  than  momentary,  and  is  soon  followed  by  a  local 
torpor  and  relaxation,  dependent  probably  upon  the  direct  contact 
of  the  agent.  But  all  merely  local  eflect  is  very  speedily  absorbed 
in  the  powerful  impression  made  on  the  system.  The  inhalation 
may  be  effected  by  simply  holding  the  chloroform  in  the  vicinity 
of  the  mouth  and  nostrils.  The  vapour  enters  with  the  air  in- 
spired. When  but  a  small  quantity  of  the  liquid  is  employed,  as 
from  twenty  to  thirty  minims,  its  effect  begins  to  be  felt  in  the  head 
within  a  few  seconds.  The  brain  becomes  somewhat  confused, 
abnormal  sounds  are  heard,  sight  is  disordered,  a  vague  sense  of  plea- 
sure is  experienced,  hallucinations,  generally  agreeable,  and  some- 
times apparently  ludicrous,  are  experienced,  and  a  loss  of  conscious- 
ness, more  or  less  complete,  takes  place,  generally  with  quiet  sleep, 
but  occasionally  with  dreamy,  incoherent  speech,  or  laughter,  and 
very  rarely  turbulence.  Consciousness  returns  in  five  or  six  minutes, 
with  either  no  recollection,  or  a  confused  one  of  what  had  passed. 
If  the  quantity  used  is  somewhat  larger,  say  one  or  two  fluidrachms, 
the  effect  is  more  rapid  and  powerful.  Feelings  of  an  agreeable 
character  are  soon  followed  by  diminished  sensibility,  general  numb- 
ness, mental  obtuseness,  drowsiness,  complete  loss  of  consciousness, 
and  profound  sleep.  The  eyelids  droop;  the  pupils  are  dilated, 
though  contractile,  and  roll  upwards;  the  breathing  is  slow,  often 
stertorous,  and  sometimes  with  frothing  at  the  mouth;  sensibility 
and  the  power  of  movement  are  quite  lost;  and  the  muscles  are  in 
general  universally  relaxed,  though  in  rare  instances  slight  convul- 


BAP.  II.]  CEBXBBAL  SEDATIVES.— CHLOROFORM.  193 

ive  twitcbings  of  the  face  and  limbs  are  observable.    The  pulse  is 

OTnetimes  momentarily  quickened  at  first,  though  enfeebled;  more 

requently  it  is  diminished  both  in  frequency  and  force;  and  in 

ome  instances  it  becomes  extremely  weak.    In  general,  however, 

t  is  not  very  materially  affected,  unless  the  application  be  continued 

onger  than  necessary  to  induce  sleep.     From  the  state  of  deep 

stupor  or  coma,  the  patient  usually  passes,  for  a  short  time,  into  a 

Boft  sleep,  or  dreamy  drowsiness  before  fully  awaking;  but  not  un- 

frequently  there  is  an  immediate  return  to  complete  consciousness 

and  power  of  motion.    There  is  generally  no  recollection  of  what 

has  passed.    None  of  the  secondary  headache,  lassitude,  sickness^ 

and  loss  of  appetite  are  experienced,  which  so  often  follow  the. 

action  of  the  cerebral  stimulants. 

Three  stages  more  or  less  distinct  may  be  observed  in  this  action 
of  chloroform ;  1.  a  preliminary  stage  of  slight  cerebral  confusion;: 
2.  an  anaesthetic  condition,  or  insensibility  to  painful  impressions, 
which  comes  on  before  consciousness  and  the  power  of  motion  are- 
lost;  and  3.  deep  sleep  or  coma,  with  complete  muscular  relaxa- 
tion. ^ 

The  insensibility  may  begin  so  early  as  fifteen  seconds  after  the 
commencement  of  inhalation,  and  is  very  rarely  postponed  longer 
than  two  minutes.  It  continues  from  five  to  ten  minutes ;  but  may 
be  kept  up  for  several  hours,  by  a  careful  repetition  of  the  inhala- 
tioD,  at  each  period  of  commencing  subsidence. 

In  some  very  rare  instances,  with  more  or  less  of  the  comatose 
condition,  tonic  spasms  occur,  or  hysterical  agitation,  with  scream- 
ing, laughter,  &c.,  and  now  and  then  relaxation  of  the  sphincters. 

Poisoiwus  Effects  from  Inhalation.  When  the  effects  of  inhalation 
exceed  those  above  mentioned,  they  may  be  considered  poisonous^ 
and  death  not  unfrequently  results.  In  this  event,  the  respiration 
may  become  slower,  the  face  and  surface  pale  or  livid,  and  the- 
pnlse  more  and  more  feeble,  until  respiration  ceases,  and  the  heart 
can  no  longer  be  felt  to  act.  Under  such  circumstances,  the  fatal 
event  is  ascribable  to  an  over-dose  of  the  poison,  which,  by  com- 
pletely paralyzing  the  respiratory  nervous  centre,  suppresses  the 
function  of  the  lungs,  and  secondarily  that  of  the  heart.  But  there 
appears  to  be  another  mode  of  fatal  termination,  which  occurs  in 
general  very  speedily,  and  without  warning,  and  often  proceeds 
from  very  small  quantities  of  the  poison,  much  less  than  those  fre- 
quently used  with  entire  impunity.  Thus,  in  at  least  two  recorded 
instances,  death  has  occurred  from  the  inhalation  of  only  thirty 
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drops.  In  these  cases,  it  is  apparently  the  heart  which  first  ceases 
to  act.  It  is  asserted  that  this  organ  has  been  observed  to  become 
quite  quiescent,  while  respiration  still  continued.  In  the  first 
method  of  poisoning,  the  patient  dies  of  asphyxia  or  apnoea,  in 
the  latter  of  syncope.  In  the  one  instance,  death  is  the  resoit 
of  an  excess  of  the  ordinary  action  of  the  poison;  in  the  other, of 
an  extraordinary  and  apparently  direct  influence  either  on  tlw 
heart  itself,  or  on  those  nervous  centres  through  which  its  func- 
tions arc  regulated.  Against  the  latter  result  it  does  not  seem  that 
any  care  is  sufficient  to  guard.  The  greatest  precautions,  both  as  to 
the  size  of  the  dose  and  its  administration,  have  been  taken  with- 
out efTcct.  The  patient  dies  almost  as  if  his  heart  had  been  para- 
lyzed by  a  stroke  of  lightning. 

The  quantity  of  chloroform  which  has  been  employed  in  fatal 
cases  has  generally  been  one  or  two  fluidrachms,  though  in  some 
instances  much  larger,  and  in  a  few,  as  already  mentioned,  even 
smaller.  The  fatal  result  has  repeatedly  occurred  in  less  than  one 
minute  from  the  beginning  of  inhalation,  and  has  been  postponed 
for  an  hour  or  more.  In  a  table  of  33  cases  published  in  the  New 
York  Journal  of  Medicine  (N.  S.  x.  400),  3  are  stated  to  have  died 
instantly,  2  in  a  minute,  10  in  from  two  to  ten  minutes,  1  in  a 
quarter  of  an  hour,  1  in  half  an  hour,  1  in  three  hours,  and  the 
remainder  at  indefinite  or  unknown  periods,  but  most  of  them 
very  soon,  and  some  almost  immediately. 

Poisoning  through  the  Stomach.    The  only  case  of  fatal  poisoning 
from  the  internal  use  of  chloroform,  which  I  have  met  with,  is  one 
reported  in  the  Ed.  MonOily  Joum.  of  Med,  Sci^  for  Jan.  1852  {pa^ 
71)).    The  patient,  who  was  an  inmate  of  an  Infirmary,  a  man  27 
years  old,  and  partially  intoxicated  at  the  time,  in  a  fit  of  despair, 
swallowed  probably  some  ounces  of  chloroform,  though  the  precise 
quantity  could  not  be  determined.    He  appears  to  have  become 
insensible  almost  immediately,  and  in  less  than  two  hours  was  seen 
sound  asleep  and  snoring  upon  the  floor;  but  as  he  was  supposed 
to  be  intoxicated,  no  further  notice  was  taken  until  four  hours 
afterwards,  when  he  was  first  seen  by  a  surgeon.    He  was  then 
quite  conKitose,  snoring  loudly,  with  livid  face  and  lips,  dilated 
pupils  wliieli  rcfusetl  to  contract  with  the  light,  complete  insensi- 
bility lv>  jniiu  and  all  other  impressions,  a  warm  and  moist  skin, 
and  a  pulse  CO,  full,  and  soft.    His  breath  smelt  strongly  of  chlo- 
roform.    The  stomach  was  evacuated;  but^  after  a  short  period  of 
partial  relief  to  the  symptoms,  lie  grew  much  worse,  and  appeared 
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>  be  dying,  with  interrupted  respiration,  cold  and  clammy  skin, 
ad  slow  and  feeble  pulse.    Under  oil  of  turpentine  applied  ex- 
jmally  to  his  chest,  and  injected  into  the  rectum,  he  revived 
really ;  but  after  some  hours  he  again  relapsed,  and,  about  thirty- 
>ur  hours  after  the  poison  had  been  taken,  died  suddenly,  having 
>een  labouring  for  many  hours  under  excessive  vomiting,  and  vio- 
ent  dyspnoea.    The  lungs  on  examination  were  found  so  much 
jongested  that  they  did  not  collapse,  the  right  side  of  the  heart 
siras  distended  with  loose  coagula,  the  left  side  empty  and  con- 
tracted, the  brain  and  sinuses  greatly  congested,  and  abundant  evi- 
dences of   venous  congestion  were  presented  elsewhere.     The 
patient  evidently  died  of  asphyxia,  the  joint  result  probably  of  the 
alcohol  and  chloroform,  but  ascribable  chiefly  to  the  latter.    The 
main  inference  to  be  drawn  from  this  case  is  that  chloroform  is 
macli  less  powerfully  and  rapidly  poisonous  when  swallowed,  than 
when  inhaled,  and  that  little  or  no  danger  need  be  apprehended 
from  its  internal  use  in  moderate  doses. 

Appearances  after  Death  from  Poisoning  by  Inhalation.  The  most 
prominent  morbid  appearance  is  venous  congestion,  which  is  gene- 
rally very  obvious  in  the  lungs,  and  sometimes  in  a  less  degree  in 
the  brain;  but,  in  the  greater  number  of  cases,  the  brain  is  healthy, 
and  sometimes  freer  from  blood  than  ordinarily  in  health.  The 
heart  is  often,  but  not  invariably,  soft  and  flaccid.  The  blood  is 
almost  always  fluid,  and  sometimes  dark-coloured. 

Treatme^il  of  Poisoning.  If  the  poisoning  has  resulted  from  chlo- 
roform taken  into  the  stomach,  the  obvious  indications  are  to  eva- 
coate  the  stomach  and  bowels,  and  afterwards  support  the  strength 
of  the  patient  by  external  and  internal  stimulation;  irritation  of 
stomach,  if  it  should  follow  the  evacuation  of  the  poison,  being 
quieted  by  opiate  enemata,  and  sinapisms  or  blisters  to  the  epi- 
gastrium. 

Poisoning  by  inhalation  is  unfortunately  often  so  rapid  that  little 
time  is  ofiered  for  the  intervention  of  remedies;  and,  when  the  poison 
attacks  the  heart  especially,  it  is  frequently  rendered  quite  insensible 
to  stimulant  impressions.  In  most  cases  of  apprehended  asphyxia 
3r  syncope,  it  will  be  proper  to  try  the  efiect  of  dashing  cold  water 
)n  the  face  and  head ;  and  a  supply  of  fresh  cool  air  should  be  kept 
ip  by  fanning  or  otherwise.  In  order,  moreover,  to  aid  in  rousing 
he  sensibility  of  the  nervous  centres,  spirit  of  ammonia,  carbonate 
)f  ammonia,  or  other  pungent  volatile  substance  should  be  applied 
JO  the  nostrils.     Should  the  respiration  have  ceased,  or  seem  about 
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to  cease,  it  sliould  be  maintained  artificially,  either  until  there  is  no 
doubt  of  death  having  occurred,  or  until  the  patient  is  out  of  all 
danger  from  this  cause.    A  tendency  to  syncope  must  be  counter- 
acted by  laying  the  body  in  a  horizontal  position,  with  the  head 
low.    Should  the  pulse  begin  to  fail,  the  countenance  become  pallid, 
or  the  surface  cold,  stimulation  internally  and  externally  should  be 
resorted  to.     Ammonia  and  wine  should  be  given  by  the  mouth  if 
the  patient  can  swallow,  oil  of  turpentine  or  other  stimulants  injected 
into  the  bowels,  and  active  rubefacients  with  friction  applied  to  the 
skin;  and,  under  these  circumstances  of  threatened  syncope,  I  should 
not  hesitate  to  have  recourse  to  the  respiration  of  the  vapours  of 
ether,  as  the  most  powerful  restorative,  and  most  likely  to  counter- 
act the  depressing  effects  of  the  chloroform.    This  remedy,  however, 
would  be  less  obviously  proper,  in  cases  of  threatened  asphyxia, 
with  obvious  venous  congestion.    Besides  the  measures  mentioued, 
galvanism  or  electro-magnetism  may  be  resorted  to,  in  order  to 
excite  the  lungs  and  heart;  the  current  being  so  directed  as  to 
pass  through  the  nerves  supplying  these  organs,  and  the  nervous 
centres  in  the  medulla  oblongata.    If  the  positive  pole  be  placed  in 
the  mouth  or  nostrils,  and  the  negative  applied  over  the  diaphragm, 
as  suggested  by  Dr.  Herapath,  the  natural  route  of  impressions  frcun 
without  upon  the  respiratory  function,  through  the  fiflh  pair  of 
nerves,  may  be  followed  by  the  galvanic  current.    {Lancet^  March, 
1852,  p.  803.)   Or  the  diaphragm  may  be  excited  by  direct  irritation 
of  the  par  vagum,  as  suggested  by  M.  Duchenne  (see  vol,  i.  p,  647). 

2.  Mode  of  Operation. 

Enough  has  been  said  already  of  the  local  action  of  chloroform. 
In  relation  to  its  operation  on  the  system,  few,  I  presume,  doubt  that 
it  produces  its  effects  through  absorption  into  the  blood.    The 
odour  of  the  breath  of  those  who  have  taken  it  largely  by  the 
stomach,  and  the  fact  that  it  has  been  detected  after  death  in  the 
blood  and  different  parts  of  the  body,  are  sufficient  proofs  of  the 
fact  of  absorption.     It  has  been  supposed  by  some  that  its  primary 
influence  is  on  the  blood,  which  it  is  thought  to  change  chemically, 
rendering  it  of  a  darker  colour,  and  unfit  for  the  support  of  the 
vital  phenomena.    But  in  opposition  to  this  notion  is  the  great 
rapidity  with  which  its  effects  appear  and  disappear;  and,  besides, 
it  is  asserted,  as  the  result  of  experiment,  that  it  does  not  blacken, 
but  on  the  contrary  reddens  the  blood,  when  added  to  it  out  of  the 
body.    (See  Am,  Joum.  of  Med,  Sci.^  N.  S.,  xxvi.  188.)     When  the 
blood  is  darkened,  as  it  sometimes  is  under  the  poisonous  action  of 
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chloroform,  the  result  mast  be  ascribed  to  the  want  of  change  in 

the  lungB,  coDsequeni  on  the  defect  of  respiration.     The  blood  in 

a))  probability  merely  serves  as  a  vehicle  for  the  medicine,  by  which 

it  is  brought  into  contact  with  the  tissues  upon  which  it  operates. 

That  the  nervous  centres  are  the  parts  primarily  affected  seems  to 

me  to  be  s  necessary  inference  from  the  symptoms,  which  are  at 

firstexclufiivelynervous;  for  thoexeitementof  the  pulse, sometimes 

observed  when  it  is  administered  by  inhalation,  is  by  no  means  con- 

it&nt,  is  at  most  very  brief  and  fugitive,  disappearing  as  soon  as  the 

Wue  influence  of  the  medicine  is  felt,  and  is  in  alt  probability  quite 

IS  much  the  result  of  the  agitations  of  the  occasion  as  of  the  action 

of  cliloroform.     It  may  possibly  also  proceed  from  the  sympathy 

of  the  circulation  with  the  primary  excitant  impression,  made  by 

iti  wpour  on  the  fauces,  and  bronchial  mucous  membrane. 

Admitting  its  primary  operation  on  the  nervous  centres,  wo  are 
neitloexamioe  whichof  themareaffected.  The  loss  of  sensibility, 
the  quick  suspension  of  consciousness,  and  the  relaxation  of  the 
i  voluntary  mnscles,  point  incontestably  to  the  cerebral  centres,  those 
of  sensation,  intellect,  emotion,  and  will — in  other  words  the  nervous 
centrea  of  animal  life,  as  the  primary  seat  of  impression.  But,  as 
Knaibility  to  pain  is  abolished  before  consciousness,  it  follows  that 
the  centres  of  sensation  are  affected  previously  to  those  of  thought 
ind  volition.  Though  the  cerebral  symptoms  are  certainly  first 
observable,  yet  they  are  soon  accompanied  with  those  of  respiratory 
and  circulatory  disorder,  which  increase  as  the  first  deepens;  so 
ibt,  when  coma  is  fully  established,  the  respiration  has  become 
siw  and  often  stertorous,  and  the  pulse  also  lowered  in  frequency 
ud  force,  though  in  general  not  considerably  so.  It  is  evident 
tku,by  this  lime,  the  respiratory  centre  in  the  medulla  oblongata  is 
under  the  influence  of  the  medicine;  while  the  heart  is  probably 
depressed  secondarily  to  the  respiration.     Lastly,  under  a  longer 

^alfl^naanee  of  the  agent,  the  reflex  centres  in  the  spinal  marrow, 
■d  possibly  those  of  the  ganglionic  system  suffer,  and  hence  the 
■WROoal  relaxation  of  the  sphincters,  the  want  of  tonicity  in  the 
i«les,  the  flabby,  state  of  the  heart,  and  the  universal  debility 
•hich  supervene,  with  a  still  greater  depression  of  the  respiration 
•nd  the  pulse.  Carried  a  little  further,  the  medicine  becomes  a 
potflon,  and  death  from  asphyxia  takes  place,  with  general  venous 
congestion,  but  especially  of  the  lungs. 

Such  appear  to  be  the  regular  successive  stages  in  the  action  of 
tUnpfornt;  but  aometimea  this  regularity  is  interrupted;  and  the 
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influence  of  tte  poison  extends  to  all  the  nervous  centres  conjointlj^ 
or  to  those  of  the  heart  more  especially,  including,  perhaps,  the 
ganglia  in  the  cardiac  tissue;  and  sudden  and  unexpected  prostra- 
tion comes  on,  with  a  pale  cold  skin,  sunken  features,  and  a  vanish- 
ing pulse.  It  is  in  such  cases  that  death  ensues  almost  instanta- 
neously; the  heart  ceasing  to  beat  from  the  direct  action  of  the 
poison,  and  the  patient  dying  of  syncope.  They  are  the  cases  most 
to  be  dreaded,  as  least  likely  to  yield  to  remedial  measures. 

But  what  is  it  that  directs  the  action  of  the  poisoa  thus  excep- 
tionally upon  the  heart?  It  is  not,  as  some  have  imagined,  any 
previous  disease  of  that  organ,  or  general  debility,  or  antecedent 
disease  of  any  kind ;  for  the  result  has  occurred  much  more  fre- 
quently in  the  absence  of  these  circumstances,  and  in  conditions  of 
perfect  health.  Dr.  Snow  infers  from  his  experiments  on  animab 
that,  if  the  atmospheric  air  inhaled  is  loaded  with  as  much  as  8  or 
10  per  cent,  of  the  vapour,  the  chloroform  is  apt  to  act  directly  on 
the  heart,  and  thus  becomes  exceedingly  dangerous;  while,  if  it 
contain  only  from  4  to  6  per  cent,  it  may  be  inhaled  with  impunity; 
as  the  poison,  in  this  state  of  dilution,  shows  no  disposition  to  affect 
the  circulation  directly,  but  expends  its  action  on  the  brain,  and 
may  always  be  regulated.  But  they  who  examine  carefully  the 
published  accounts  of  speedy  death  from  chloroform,  will  find  that 
this  explanation  of  Dr.  Snow  will  not  hold  good ;  for  the  quantity 
used  has  often  been  so  small,  and  the  caution  exercised  so  great, 
that  the  degree  of  concentration  of  the  vapour  could  not  possibly 
have  approached  the  point  which  he  considers  fatal.  The  only 
explanation  we  have  to  offer  is,  that  individual  idiosyncrasy  some- 
times causes  excessive  susceptibility  in  the  nervous  centres  of  cir- 
culation, so  that  they  sink  under  an  amount  of  influence  which  is 
generally  quite  harmless;  just  as  we  sometimes  meet  with  individuals 
who  will  suffer  excessive  salivation  from  a  grain  of  calomel.  This 
is  extremely  unfortunate;  as  it  takes  away  the  opportunity  of 
employing  preventive  measures;  but  an  important  practical  infer- 
ence is,  that  chloroform  should  never  be  tried,  a  second  time,  in 
persons  who  have  on  any  occasion  exhibited  this  idiosyncrasy,  and 
happily  escaped  from  its  consequences  with  their  lives. 

One  other  question  remains  to  be  solved  in  relation  to  the  me- 
thod of  operation  of  chloroform.  Is  it  directly  stimulant,  as  some 
have  supposed,  and  indirectly  sedative,  or  has  it  the  property  of 
immediately  depressing  the  nervous  centres  on  which  it  operates? 
This  is  a  question  of  great  practical  importance,  the  decision  of 
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vhicb  mast  frequently  determine  our  course  in  relation  to  the  use 
►f  chloroform.  If  we  think  it  sedative,  we  should  employ  it  under 
fircumstances  in  which,  as  a  stimulant,  it  would  prove  highly  dan- 
jeroQs ;  and  conversely,  should  avoid  it  when,  in  a  similar  suppo- 
iition,  it  might  be  clearly  indicated.  The  reader  is  already  aware 
ihat  I  consider  it  directly  sedative.  Some  reasons  for  thinking  it 
io  I  have  already  given.  The  strongest  are  the  symptoms  of  its 
action,  which,  so  far  as  I  have  personally  observed  are  always 
;hose  of  general  depression.  I  have  already  referred,  in  this  rela- 
tion, to  the  symptoms  produced  by  it  when  swallowed.  Those 
resulting  from  its  inhalation  are  not  less  conclusive.  The  medicine 
is  inhaled;  and  almost  instantaneously  is  seen  a  depression  of  the 
sensorial  functions,  without,  for  the  most  part,  the  least  sign  of 
preliminary  excitement,  such  as  opium,  alcohol,  and  ethei*  always 
afford.  There  is,  it  is  true,  not  unfrequently  an  agreeable  feeling 
of  hienaise  attending  its  first  impression ;  but  this  is  also  an  or- 
dinary consequence  of  known  depressing  agencies,  as  of  tobacco, 
the  warm  bath,  and  even  bleeding.  Often  too  the  pulse  and  respi- 
ration are  at  first  somewhat  hurried;  but  they  are  more  frequently 
directly  reduced  from  the  beginning;  and,  when  the  former  con- 
dition takes  place,  it  is  so  immediately  after  the  commencement  of 
operations,  before  the  vapour  can  possibly  have  entered  the  system, 
that  it  may  be  justly  ascribed,  as  before  suggested,  to  the  nervous 
agitation  of  the  occasion,  and  might  equally  accrue,  if  atmospheric 
air  were  substituted  for  the  chloroform.  I  do  not,  however,  deny 
that  chloroform  may  sometimes  temporarily  excite  the  circulation; 
bat  it  is  much  more  reasonable  to  ascribe  the  fugitive  effect  to 
the  sympathetic  extension,  through  the  nerves,,  of  the  first  irritant 
impression  of  the  vapour,  from  the  mucous  surface  iq  the  cardiac 
and  pulmonary  functions,  than  to  its  direct  infiuence  on  them. 
Finally,  I  do  not  admit  the  occasional  examples  of  muscular 
spasms,  laughter,  turbulence,  &c.,  as  in  any  degree  evidences  of 
excitement  of  the  cerebral  centres;  for  similar  conditions  may 
result  also  from  an  immediately  opposite  condition;  the  cerebral 
functions  having  this  seemingly  remarkable  singularity,  that  their 
irritation  and  depression  are  very  often  attended  by  the  same 
phenomena,  even  to  convulsions  and  delirium.  The  apparent 
symptoms  of  excitement,  therefore,  which  occur  in  exceptional 
:ases,  having  been  explained  in  conformity  with  the  essentially 
sedative  influence  of  chloroform  upon  the  nervous  centres,  we  are 
>ermitted  to  allow  full  weight  to  those  symptoms,  much  the  most 
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frequent,  which  are  obviously  the  result  of  depression.  Post- 
mortem examioatioii  confirms  this  view.  The  brain  is  in  the 
majority  of  instances  found  quite  healthy,  without  congestion,  show- 
ing that  there  has  been  no  active  irritation  in  the  organ ;  and,  when 
found  congested,  it  has  almost  always  been  but  moderately  so,  and 
not  even  in  the  degree  which  might  have  been  anticipated,  con- 
sidering the  frequency  of  death  from  asphyxia,  which  is  character- 
ized by  venous  congestion  of  the  brain  with  the  other  great 
organs. 

The  reader  must  have  been  struck,  in  the  preceding  account  of 
chloroform,  with  the  remarkable  difference,  in  the  rapidity  and 
degree  of  its  action,  as  exhibited  by  the  lungs  and  the  stomach. 
In  the  latter,  a  much  greater  amount  is  required  for  a  given  effect, 
and  this  effect  is  much  less  quickly  induced.  I  presume  this  dif- 
ference arises  from  the  two  physical  properties  of  great  volatility 
and  insolubility,  the  former  giving  it  ready  entrance  into  the 
system  through  the  delicate  pulmonary  air-vesicles;  the  latter  im- 
peding greatly  its  absorption  by  the  stomach.  It  is  highly  probable 
that,  in  the  latter  organ,  the  liquid  chloroform,  like  the  fixed  oils, 
which  it  resembles  in  insolubility,  is  scarcely  absorbed  at  all ;  and 
that  it  is  through  the  vapour  which  must  rise  from  it  partially  in 
the  stomach,  though  necessarily  with  comparative  slowness,  that  it 
finds  entrance  into  the  blood-vessels. 

3.  Therapeutic  Application. 

The  first  employment  of  chloroform  medicinally  was  by  the 
Drs.  Ives  of  New  Haven,  who  gave  it,  as  prepared  by  Mr.  Guthrie, 
so  early  as  the  year  1832,  both  by  the  stomach  and  lungs,  in 
asthma,  spasmodic  cough,  &c.  In  1838,  it  was  used  by  Dr.  Formby, 
of  Liverpool,  in  hysteria;  in  1843,  by  Mr.  Tuson,  of  London,  as  a 
local  anodyne;  and  in  1844  by  M.  Guillot,  of  Paris,  in  asthma.  In 
1847,  M.  Flourens  made  experiments  with  it  upon  animals,  proving 
its  anaesthetic  powers.  But  it  was  not  until  afler  the  determination 
by  Dr.  Simpson,  of  Edinburgh,  of  its  extraordinary  efficiency  in 
relieving  pain,  when  inhaled  in  the  state  of  vapour,  and  of  its 
applicability  for  this  purpose  in  the  practice  of  surgery  and  obste- 
trics, that  it  came  into  general  notice.  At  present  there  are  few 
medicines  more  employed. 

The  indications  for  the  use  of  chloroform,  deducible  from  its 
known  physiological  effects,  are  1.  to  relieve  and  prevent  pain,  2.  to 
relax  spasm,  3.  to  promote  sleep,  and  4.  to  calm  nervous  irritations 
not  falling  into  either  of  the  preceding  categories.     Ooniraindica* 
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turn  are,  1.  debilitated  and  disorganized  conditions  of  the  brain,  as 
m  the  advanced  stages  of  meningitis,  cerebritis,  or  apoplexy, typhous 
coma,  atonic  convulsions,  &c.;  2.  debilitated  states  of  the  heart,  as 
dilatation  with  or  withflut  valvular  disease,  softening  or  fatty 
degeneration  of  the  organ,  and  all  instances  of  abnormally  feeble 
action;  3.  a  constitutional  tendency  to  syncope;  and  4.  considerable 
general  debility  from  any  cause.  Besides,  in  cases  of  existing  or 
threatened  congestion  in  the  lungs,  brain,  or  indeed  any  of  the 
great  viscera,  chloroform  should  never  be  pushed  to  the  stage  of 
coma,  or  that  in  which,  through  interference  with  the  respiration, 
great  venous  congestion  is  induced;  because  the  accumulation  even 
of  venous  blood  in  these  organs  may  prove  highly  dangerous, 
either  by  hemorrhage,  by  favouring  the  occurrence  of  low  inflam- 
mation, or  by  immediately  interfering  with  the  function. 

For  the  various  purposes  for  which  it  is  indicated,  chloroform 
may  be  used  by  the  stomach,  by  enema,  by  inhalation,  or  as  an 
external  application. 

From  its  employment  by  inhahtion  many  persons  are  deterred 
hj  the  numerous  instances  of  death,  which  have  resulted  from  its 
use  as  an  anaesthetic  agent  in  surgery.     The  question  of  its  appro- 
priateness for  this  purpose  I  shall  discuss  hereafter.    At  present  I 
wish  to  direct  attention  to  its  use  in  this  way  in  medicine.    The 
existence  of  violent  nervous  excitement  in  any  form,  whether  in 
that  of  pain,  spasm,  or  delirium,  is  well  known  to  oppose  consider- 
able resistance  to  the  influence  of  anodyne  or  narcotic  agents. 
The  remark  applies  in  some  degree  to  chloroform.    Hence,  the 
same  danger  of  fatal  depression  from  its  use  by  inhalation  is  not  to 
be  apprehended,  when  it  is  opposed  to  an  already  existing  pain,  as 
when  it  may  be  employed  in  a  healthy  system,  at  least  in  one  not 
thus  protected,  in  order  to  prevent  future  pain;  and  it  is  a  remark- 
able fact,  that  almost  all  the  recorded  cases  of  death  from  the 
inhalation  of  chloroform  have  occurred,  either  in  persons  who  have 
used  it  with  a  suicidal  intent,  or  in  those  to  whom  it  has  been  given 
in  anticipation  of  a  surgical  operation.     Even,  however,  with  this 
consideration  in  its  favour,  I  would  not  recommend  the  inhalation 
of  chloroform  in  trifling  cases,  where  life  is  not   involved,  and 
when  other  unequivocal  remedies  are  at  command ;  but,  whenever 
a  violent  and  dangerous  case  may  occur,  in  which  the  symptoms 
may  indicate  the  use  of  this  measure,  it  may  be  resorted  to,  I  think, 
with  perfect  propriety;  as  the  risk  of  fatal  consequences,  if  due 
caution  be  observed,  may  be  considered  as  almost  infinitely  small. 
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Internally  hj  the  stomach,  for  injection  into  the  rectum  in  the  fonn 
either  of  liquid  or  vapour,  and  for  external  application,  it  may  be  em- 
ployed without  apprehension  of  evil  consequences,  if  we  are  to  judge 
from  all  former  experience. 

Neuralgic  Pain.  As  a  means  of  relief  in  neuralgic  pains,  do  re- 
medy is  more  speedy,  and  none  more  efficacious  for  a  time  than 
chloroform.  In  most  instances,  however,  it  is  merely  palliative^ 
having  no  control  over  the  real  pathological  condition  in  which  the 
pain  originates;  though  sometimes,  the  pain  being  relieved,  the 
morbid  chain  of  association  seems  to  be  broken,  and  no  return 
takes  place,  at  least  for  a  considerable  time.  It  is,  moreover,  brief 
in  its  action,  in  proportion  as  it  is  rapid ;  and  it  is  often  necessary, 
in  order  to  sustain  the  anodyne  impression,  to  repeat  the  application 
at  short  intervals;  so  that  the  system  loses  through  habit,  in  a  con- 
sidemble  degree,  the  susceptibility  to  its  influence,  and  it  is  neces- 
sary rapidly  to  increase  the  quantity  to  produce  the  same  effect.  It 
may,  indeed,  at  length  become,  through  repetition,  altogether  inef- 
fective. Nevertheless,  it  is  a  most  important  addition  to  our 
anaosthetic  means  in  the  treatment  of  neuralgia;  and  the  legitimate 
deduction  from  the  facts  just  stated  is,  not  that  the  remedy  is  to  be 
neglected,  but  that  it  is  to  be  used  with  due  reserve,  and  in  alterna- 
tion or  connexion  with  other  measures,  so  that  our  resources  maj 
be  husbanded.  It  is  adapted  to  all  forms  of  neuralgia,  whether 
idiopathic,  or  sympathetic  of  other  diseases,  rheumatic  or  gouty,  inUr- 
nal  or  external.  Besides  the  ordinary  forms  of  neuralgia  aftecting 
the  enveloping  tissues  of  the  body,  and  the  muscles,  it  is  more  or 
less  useful  in  angina  pectoris,  gastralgia,  enieralgia,  nephralgia,  ifi- 
menorrhoea  or  hysteralgia,  and  in  spinal  irritation. 

The  most  effective  method  of  employing  it  in  these  affections  is 
by  inhalation ;  but  this  should  not  be  resorted  to  except  in  cases  of 
extreme  violence,  or  attended  with  some  danger  unless  relieved. 
It  is  applicable  to  the  treatment  of  angina  pectoris,  which  is  usually 
a  neuralgia  of  the  heart,  or  possibly  of  the  nervous  centres  supply- 
ing it  with  influence.  By  M.  Carriere,  who  recommends  it  strongly 
in  this  affection,  it  is  said  to  afford  a  sure  means  of  cutting  short 
the  paroxysm. 

It  may  be  administered  internally  also  in  neuralgia,  and  good 
may  be  expected  from  it,  thus  given,  in  moderate  cases  of  the  dis- 
ease, and  especially  when  affecting  the  stomach,  as  in  gastrodynia 
or  gastralgia.    Its  tendency,  however,  when  largely  given  in  this 
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nraj,  to  irritate  the  stomach,  and  induce  nausea  and  vomiting,  is 
juch,  that  its  full  anaesthetic  effects  cannot  b.e  conveniently  obtained. 
Topically  employed,  it  often  answers  an  admirable  purpose;  and, 
:>n  the  whole,  this  is  the  best  method  of  applying  it  in  neuralgia. 
Though  known  as  locally  anaesthetic  to  others.  Dr.  Isaac  Hays,  of 
Philadelphia,  was,  I  believe,  the  first  actually  to  employ  it  in  this 
affection.    The  various  methods  of  using  it  will  be  referred  to  under 
the  head  of  the  administration  of  the  medicine.     Among  them  may 
here  be  mentioned  the  introduction  of  its  vapour  into  accessible 
passages,  as  into  the  vagina  in  neuralgia  of  the  uterus,  and  into  the 
Tectum  in  the  saine  affediofi  of  that  intestine,  or  the  neighbouring  parts. 
Painful  Inflammatory  and  Oarcinomaious  Affections.     There  are 
many  other  painful  local  affections,  besides  neuralgia,  in  which  the 
topical  use  of  chloroform  is  often  servicable.     Thus,  it  may  be  em- 
ployed in^  inflammatory  swellings,  as  phlegmons,  furuncles,  paro- 
nychise,  swelled  testicle,  inflamed  glands,  &c.;  in  painful  injuries,  as 
sprains,  bruises,  dislocations,  &c.;  in  recent  bums,  and  irritating  cu- 
taneous eruptions;  and  in  carcinomatous  tumours.    In  cancer  of  the 
titerus,  and  other  painful  states  of  that  organ,  it  has  been  used  with 
jJleviating  effect  by  Dr.  S.  L.  Hardy,  of  Dublin,  in  the  form  of  in- 
jected vapour,  which,  though  when  first  thrown  up,  it  occasions  a 
disagreeable  sensation  of  heat,  soon  produces  its  legitimate  anodyne 
effect.  {Dub.  Quart.  Joum.  of  Med.  Sci.,  Nov.  1853,  p.  806.)    In  the 
tenesmus  of  dysentery,  the  vapour  has  also  been  found  useful  by 
Ehrenreich,  of  Germany ;  the  momentary  irritation  produced  by  it, 
being  followed  by  relief,  which,  in  one  case,  continued  for  three 
hours,  with  a  suspension  of  the  passages  at  the  same  time ;  and, 
after  the  subsidence  of  the  immediate  effect,  the  violence  of  the  dis- 
ease was  found  to  be  abated.  (See  Ranking^s  Abstract,  xix.  89.) 

Painful  Spasmodic  Affections.  It  is  perhaps  in  these  complaints, 
that  chloroform  displays  its  sedative  powers  to  the  greatest  advan- 
tage. It  is  not  only  the  anodyne,  but  also  the  relaxing  influence  of 
the  medicine  that  is  required;  not  only  its  operation  upon  the  cere- 
bral centres  of  sensation,  but  that  also  upon  the  centres  of  reflex 
action  in  the  spinal  marrow  and  sympathetic  ganglia.  It  may  with 
great  propriety  be  employed  by  inhalation,  whenever  the  violence 
of  the  affection  may  threaten  life,  and  resist  ordinary  measures. 
There  may,  too,  be  cases  in  which  the  promptness  of  its  effects  may 
be  of  great  importance.  Spasm  of  the  stomach,  the  more  obstinate 
fonns  of  colic,  sjjasm  of  the  uterus,  bladder,  and  urethra,  spasm  of  the 
biliary  ducts,  strangulated  hernia,  the  violent  pains  and  cramps  of  cho- 
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fern,  tetanuSj  and  (he  poisonous  effects  o/nux  vomica^  are  the  particular 
diseases  in  which  the  remedy  has  been  recommended.  Little  can 
be  expected  from  chloroform  in  these  affections,  either  given  by 
the  stomach,  or  locally  employed.  Perhaps,  in  the  spasms  of  the 
urinary  organs,  the  injection  of  the  vapour  into  the  rectum  might 
prove  usefal;  and  the  application  of  the  liquid  to  the  perineam 
might  aid  in  relaxing  spasm  of  the  urethra.  M.  Aran  has  used  it 
successfully  in  lead  colic,  administered  by  the  mouth  and  rectum, 
and  applied  to  the  abdomen.  {U.S,  Dispensatory^  10th  ed.,  p.  846.) 
But  a  more  powerful  impression  is  generally  required  than  can  be 
obtained  from  these  modes  of  employing  the  remedy;  and  it  is  from 
inhalation  alone  that  much  good  can  be  expected.  In  tetanus  the 
measure  has  been  frequently  resorted  to,  generally  with  the  effect 
of  alleviating  the  sufferings  of  the  patient,  and  in  some  few  cases 
of  aiding  in  the  cure.  Too  frequently,  even  after  relief  has  been 
obtained  from  suffering,  the  patient  has  sunk  into  a  prostrate  con- 
dition which  has  proved  fatal.  Debility  is  one  of  the  great  dangers 
of  tetanus,  and,  in  the  choice  of  anaesthetic  agents,  prudence  would, 
I  think,  point  to  the  stimulating  rather  than  to  the  sedative.  Opium 
and  the  alcoholic  remedies  have  generally  proved  among  the  most 
efficient  means  of  cure.  If  the  anaesthetic  influence  of  inhalation 
is  wanted  in  addition,  I  should  on  this  ground  prefer  ether  to  chlo- 
roform ;  or,  if  the  more  powerful  agency  of  the  latter  were  required, 
I  would  combine  the  two,  so  that  the  direct  sedative  action  of  the 
one  might  be  counteracted  by  the  stimulant  action  of  the  other. 
The  same  remark  is  applicable  to  the  treatment  of  poisoning  by 
nux  vomica,  which  is  essentially  a  tetanic  condition. 

Convulsive  and  Spasmodic  Affections  unthout  Pain.    Many  of  these 
are  very  advantageously  treated  with  chloroform.     In  hysteria  it 
has  been  considerably  used,  and  in  the  convulsive  forms  of  the  dis- 
ease, when  peculiarly  violent,  may  be  inhaled  with  benefit.    Its 
topical  use  may  also  be  resorted  to  in  some  of  the  spasmodic  phe- 
nomena of  the  affection,  as  spasm  of  the  rima  glottidis,  oesophagus, 
or  neck  of  the  bladder;  though  on  the  whole  it  cannot  be  ranked 
among  the  most  efficient  remedies  in  this  complaint.    Even  less  can 
be  said  of  its  usefulness  in  epilepsy^  in  which  it  has  been  tried  with 
little  advantage,  whether  in  relieving  the  paroxysms,  or  preventing 
them.  .  Indeed,  it  has  been  accused  of  bringing  on  the  convulsions 
when  employed  in  the  interval.    In  eclampsia,  however,  it  has 
proved  highly  serviceable,  and  is  probably,  after  due  depletion, 
among  the  most  effective  remedies.    Puerperal  convulsions  appear 
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to  have  been  greatly  benefited  by  it,  and  in  the  infantile  affection  it 
may  be  resorted  to,  when  other  measures  fail.  As  active  congestion 
of  the  brain  is  an  ordinary  condition  in  these  convulsions,  chloro- 
form is  probably  a  safer  remedy  than  ether,  which  might,  by  its 
stimulant  powers,  aggravate   the   congestion   into    inflammation. 
Hooping-cough  is  usually  too  mild  a  complaint  to  justify  a  resort  to 
this  heroic  remedy,  in  its  most  eflScient  form,  unless  under  rare  cir- 
cumstances of  extreme  violence.    As  an  addition,  however,  to  cough 
mixtures,  internally  exhibited,  it  may  be  used  to  allay  the  cough, 
for  which  purpose,  though  less  efficient  than  opium,  it  has  the 
advantage  of  not  checking  bronchial  secretion.     Inhaled  in  the 
paroxysms  of  spasmodic  asthma,  it  is  asserted  to  have  proved  very 
efficient;  and  in  numerous  instances  has  given  prompt  relief.    It 
should,  however,  in  this  and  all  other  pulmonary  affections,  be  re- 
strained within  the  comatose  point;  as  it  might  otherwise  endanger 
serious  congestion  of  the  organ.     In  laryngismi's  stridulus  it  has 
teen  highly  recommended ;  and  might  be  cautiously  employed  in 
obstinate  cases  of  catarrhal  or  spasmodic  croup.     Obstinate  hiccough 
will  often  yield  to  its  internal  use,  especially  if  given  with  camphor 
in  emulsion. 

Wakefulness.  To  promote  sleep,  chloroform  has  been  used  with 
advantage  in  delirium  tremens,  the  violent  paroxysms  of  chronic 
insanitg,  and  in  the  extreme  restlessness  and  delirium  of  the  low 
forms  of  fever.  In  the  two  former  affections,  it  has  been  used  by  in- 
halation ;  in  the  febrile  disorder,  only  by  the  mouth,  twenty  or  thirty 
drops  being  given  every  hour,  I  confess  that  I  should  have  some 
apprehensions  of  its  sedative  effect  in  simple  delirium  tremens, 
which  is  essentially  a  disease  of  debility,  and  in  which,  according 
to  rny  own  observation,  the  greatest  danger  arises  from  prostration. 
It  should  never,  I  think,  be  administered  in  that  affection  unless  in 
conDexion  with  one  of  the  cerebral  stimulants,  as  alcohol  or  ether, 
while  opium  is  at  the  same  time  given  by  the  mouth. 

Inflammations.  Chloroform  has  been  less  used  in  inflammatory 
complaints  than  its  sedative  powers  would  seem  to  justify,  if  not  to 
demand.  But,  unless  in  exceptional  instances,  or  when  the  vapours 
are  largely  inhaled,  the  influence  of  the  remedy  is  comparatively 
little  felt  by  the  circulation ;  and  there  are  other  sedatives  which 
are  much  more  to  be  relied  on.  Nevertheless  it  has  been  recom- 
mended in  pneumonia  and  in  cerebrospinal  meningitis.  In  the  former 
complaint  it  has  been  used  by  Varentrapp,  of  Frankfort,  Germany, 
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with  extraordinary  success.  He  employed  60  drops  of  it,  placed 
on  cotton  so  that  the  vapours  might  be  inhaled  for  ten  or  fifteen 
minutes,  and  repeated  the  dose  every  two,  three,  or  four  hours; 
taking  care  that  it  should  not  produce  unconsciousness.  (See  Am, 
Journ,  of  Med:  Sci,^  N.  S.,  xxiii.  517.)  MM.  Trousseau  and  Pidoax 
speak  of  the  advantageous  use  of  anodsthetic  inhalations  by  M.  Bes- 
seron,  in  an  epidemic  of  cerebro-spinal  meningitis,  occurring  at 
Algiers;  but  do  not  state  whether  the  agent  employed  was  ether 
or  chloroform.  Of  fourteen  cases,  six  were  cured,  and  the  remainder 
suflFered  no  aggravation  from  the  treatment.  {TraiL  cfe  Therap^ 
ii.  190.) 

Various  Affections.  For  the  alleviation  of  cough  in  ordinary 
catarrh,  phthisis,  and  other  pectoral  complaints,  chloroform  has  been 
used  internally  with  advantage  in  connexion  with  expectorants,  and 
may  be  substituted  for  opium  when  this  may  be  contraindicated. 
It  has  been  used  also,  in  the  same  way,  with  success,  in  the  relief  of 
the  epigastric  uneasiness  and  general  depression  of  spirits  attendant 
on  hypochondriasis.  As  an  antiperiodic  it  has  been  proposed  in 
intermiUent  fever.  It  has  been  recommended  also  as  an  injection  in 
gonon-hoea  ;  but,  if  employed  for  this  purpose,  it  should  be  largely 
diluted  with  some  bland  fixed  oil. 

4.  As  an  Anaesthetic  Ageni^for  the  Prevention  of  Pain. 

1.  As  an  Anaesthetic  in  Surgery.      To  prevent  pain  in  surgical 
operations,  chloroform  is  now  employed  to  a  vast  extent  throughout 
Europe,  where  it  is  preferred  for  this  purpose  to  ether,  notwith- 
standing the  numerous  deaths  which  have  been  reported,  and  those 
probably  not  less  numerous  which  have  not  found  their  way  into 
the  journals.     Though  used  also  to  some  extent  in  this  country,! 
believe  that  American  surgeons  generally  prefer  ether,  on  account 
of  its  greater  safety.    Undoubtedly,  chloroform  has  many  advan- 
tages over  the  latter  agent.     The  quantity  of  it  required  is  much 
less;  it  operates  more  quickly,  and  thus  saves  time;  it  is  much 
more  agreeable  in  odour  and  taste  than  ether;  on  this  account,  as 
also  on  account  of  its  less  tendency  to  irritate  the  throat  and  lungs, 
it  is  much  more  conveniently  and  comfortably  administered;  it  pro- 
duces no  violent  intoxication  or  delirium,  and  gives  rise  to  none  of 
those  turbulent  movements  which  often  embarrass  the  operator  who 
prefers  the  rival  anaesthetic;  finally,  its  after  consequences  are  less 
unpleasant,  and,  if  the  patient  escapes  its  immediate  prostrating 
effect,  he  will  not  be  liable  to  subsequent  injury,  which  cannot 
always  be  said  of  the  use  of  ether.    There  can  be  no  doubt  that,  in 
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K>int  of  convenienc'e,  of  efficiency,  and  of  con^fort  both  to  the  ope- 
ator  and  the  patient,  chloroform  has  greatly  the  advantage.    The 
inly  point  of  inferiority  is  its  greater  danger.     While  not  one  well 
lulhenticated  case  of  immediate  death  from  ether,  used  as  an  an- 
esthetic agent  in  surgery,  can  be  adduced,  and  very  few  even  of 
remoter  evil  consequences ;  the  recorded  list  of  fatal  results  ascribed 
to  chloroform  has  swelled  nearly  or  quite  to  sixty.     It  is  true  that 
even  this  large  number  sinks  to  seeming  insignificance  when  com- 
pared with  the  tens  of  thousands,  I  might  probably  with  truth  say 
the  hundreds  of  thousands  of  cases,  in  which  chloroform  has  been 
employed  with  safety ;  and,  were  there  no  other  anaesthetic  agent 
than  this,  the  various  advantages  accruing  from  the  annihilation 
of  pain   in   surgery,  and  probably  among  them  a  much  larger 
aTerage  number  of  successful  operations,  and  the  consequent  great 
saving  of  human  life,  would  far  overbalance  the  evil  of  the  occa- 
sional fatality.    But  the  question  is  altered  when  a  substance  is  at 
bund,  having  all  the  essential  properties  for  securing  the  same  end, 
almost  without  danger  to  life.    Is  not  the  real  controversy  between 
convenience  with  the  risk  of  life  on  the  one  hand,  and  discomfort 
with  comparative  safety  on  the  other  ?     Has  the  surgeon  the  right 
to  sacrifice  one  in  a  thousand  or  in  ten  thousand  lives,  for  his  own 
convenience,  and  that  of  the  greater  number  who  escape  ?    It  seems 
to  me  that  but  one  answer  can  be  given  to  this  question.     The  only 
counterbalancing  consideration  in  favour  of  chloroform  is  that,  by 
the  comparative  quietness  of  the  patient,  the  surgeon  has  a  better 
command  of  success,  and  that  lives  may  possibly  be  saved  in  this 
way  sufficient  to  outweigh  the  direct  fatality.     This  may  possibly 
^so;  but  until  the  fact  is  pretty  satisfactorily  ascertained,  I  think 
the  American  surgeons  stand  upon  somewhat  firmer  ground  of 
morality  than  their  transatlantic  brethren. 

2.  As  an  Amesthetic  in  Midwifery.  For  the  application  of  the 
inhalation  of  chloroform  to  the  relief  of  pain  in  delivery,  the  world 
is  indebted  to  Professor  Simpson,  of  Edinburgh.  It  has  been  satis- 
factorily ascertained  that,  under  the  influence  of  this  agent,  the  pain, 
onlinarily  attendant  upon  the  uterine  contractions  in  childbed,  may 
he  entirely  annihilated,  without  in  general  interfering  in  the  least 
degree  with  the  efficiency  of  the  contractions  themselves,  whether 
in  relation  to  frequency  or  force.  This  relief,  moreover,  may  be 
obtained  without  carrying  the  inhalation  so  far  as  to  suspend  con- 
Kiousness.  Another  important  fact,  in  connexion  with  this  appli- 
cation of  chloroform,  is  that  it  has  a  tendency  to  produce  relaxation 
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of  the  OS  uteri  and  of  the  passages,  and  thus  ib  facilitate  deliverj 
when  impeded  by  rigidity  of  these  parts.  Sometimes,  when  the 
inhalation  is  urged  to  the  point  of  producing  coma,  and  bringing 
the  organic  nervous  centres  under  its  influence,  the  contractions  are 
suspended;  and  Dr.  Eobert  Lee  has  related  five  cases,  in  which  it 
was  necessary  to  have  recourse  to  the  forceps  under  such  circum- 
stances; but,  on  the  other  hand,  it  is  asserted  by  Drs.  Simpson, 
Murphy,  and  others,  that,  in  their  experience,  the  contractions  uni- 
formly return  on  the  omission  of  the  chloroform;  and  Dr,  Murphy 
seems  to  think  that,  in  the  cases  mentioned  by  Dr.  Lee,  the  contrac- 
tions may  have  ceased  independently  of  the  chloroform,  as  they  do 
when  it  is  not  used,  or  the  inhalation  may  have  been  improperly 
persevered  in,  after  signs  of  relaxation  had  presented  themselves. 
{Brit,  and  For.  M€d.'OhiT.  Bev.,  April,  1855,  Am.  ed.,  p.  275.)  In 
addition  to  these  grounds  of  judgment,  as  to  the  propriety  of  using 
this  anesthetic  in  midwifery,  the  fact  may  be  mentioned  that,  not- 
withstanding the  vast  extent  to  which  the  agent  has  been  for  some 
years  employed,  the  occurrence  of  death  under  these  circumstances 
is  extremely  rare.  I  have  met  with  the  accounts  of  only  three 
cases,  in  which  there  was  any  real  ground  for  suspicion  that  death 
resulted  from  the  chloroform.  One  occurred  from  the  use  of  it  by 
a  nurse,  in  a  case  of  natural  labour,  without  the  presence  of  a  medi- 
cal man,  and  is,  therefore,  to  be  counted  for  nothing  more  than  that 
the  medicine  is  capable  of  poisoning.  The  second  is  one  related  by 
Dr.  Ramsbotham,  in  which,  at  the  end  of  an  hour  and  a  half  after 
the  chloroform  had  been  suspended,  without  any  loss  of  conscious- 
ness in  the  mean  time,  distressing  dyspnoea  came  on,  followed  by 
convulsions  and  speedy  death.  It  seems  to  me  quite  impossibly 
judging  from  what  is  known  of  the  method  of  operating  of  chloro- 
form, that  it  should  have  been  the  cause  of  the  fatal  issue  in  this 
case.  Death  often  occurs  from  puerperal  convulsions,  without  chlo- 
roform, and  probably  more  frequently  without  than  with  it.  {Ibii^ 
p.  277.)  A  third  case  is  related,  in  the  Bvffah  Medical  Journal,  for 
December,  1853,  by  Dr.  De  Wolf,  of  Chester,  Massachusetts,  in  which 
death  is  said  to  have  occurred ;  in  which  also  there  was  the  suspi- 
cious circumstance,  that  the  patient  did  not  lose  her  consciousness. 
{N.  Y.  Med.  limesj  May,  1854,  p.  300.)  Various  other  objections  have 
been  urged  against  this  use  of  chloroform.  Thus,  insanity,  epilepsy, 
peritonitis,  phlebitis,  and  various  cerebral  disorders  following  the 
use  of  chloroform,  have  been  ascribed  to  it  as  effects;  but,  as  seems 
to  me,  with  as  little  justice  as  if  all  the  various  disorders  occurring 
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after  delivery,  puerperal  convulsions,  pnerperal* fever,  and  puerperal 
insanity  among  them,  should  be  attributed  to  a  dose  of  opium  given 
in  the  course  of  the  process.  No  perceptible  efiTect  is  produced  by 
the  use  of  chloroform  on  the  foetus. 

How  far  the  anaesthetic  practice  may  be  desirable  or  justifiable  in 
childbed,  and,  if  employed  at  all,  under  what  peculiar  circumstances 
ills  most  appropriate,  are  questions  which  belong  to  the  obstetrician 
to  aolve.    My  object  has  been  to  show  chloroform  as  it  really  is,  di- 
gested of  all  its  imaginary  terrors;  so  that  the  practitioner  may  not 
be  deterred  from  using  it  by  any  unfounded  fears,  if  he  believe  it 
to  be  indicated.    That  the  same  superiority  of  ether  over  it,  which 
may  be  claimed  in  surgical  practice,  does  not  exist  in  the  obstetrical, 
follows,  I  think,  from  the  facts  above  stated.    That  it  is  less  fatal 
in  midwifery  than  surgery  is  owing,  in  all  probability,  to  the  cir- 
CQiDstance  that,  in  the  former,  it  is  given  to  relieve  pain,  in  the 
latter,  to  prevent  it;  pain  having  apparently  the  effect  of  resisting, 
to  a  considerable  extent,  the  depressing  inflaence  of  chloroform  on 
the  organic  functions.    One  rule  is  now,  I  believe,  generally  ac- 
knowledged by  those  who  advocate  the  use  of  this  anaesthetic  in 
midwifery;  that  it  should  never  be  purposely  pushed  further  than 
is  necessary  for  the  relief  of  pain,  nor  carried  so  far  as  entirely  to 
abolish  consciousness.    The  greatest  caution,  moreover,  and  watch- 
fulness should  be  exercised  in  its  use,  so  that,  upon  the  least  sign 
of  over-action,  it  should  be  withdrawn;   and  its  administration 
fihonld  never  be  entrusted  to  unskilful  hands.     Another  caution, 
if  observed,  would  probably  go  far  to  insure  its  safety;  to  combine 
.  it,  namely,  with  an  equal  or  larger  proportion  of  ether,  so  that  the 
stimulant  influence  of  the  latter  agent  may  counteract  its  sedative 
effect  on  the  heart. 

5.  Administration. 

Chloroform  is  administered  by  the  stomach,  by  the  rectum,  by 
inhalation  into  the  lungs,  and  topically,  either  in  the  liquid  form  or 
tliatof  vapour. 

Tbe  dose  for  internal  use  may  be  stated  at  from  ten  to  twenty 
"minima,  equivalent,  on  the  average,  to  from  forty  to  eighty  drops, 
which  may  be  repeated  every  half  hour,  hour,  or  two  hours,  and 
gntdually  increased,  if  necessary,  until  the  desired  effect  is  obtained, 
or  either  nausea,  or  some  other  unpleasant  symptom  is  prod  uced.  In 
consequence  of  the  weight  and  insolubility  of  the  liquid,  it  mnst  be 
given  in  emulsion;  and  this  is  best  made  by  rubbing  the  chloroform 
TOU  u.— 14 


210  OBKSBAL  SEDATTVES.  [PABT IL 

first  with  a  little  almond  or  olive  oil,  and  then  incorporating  ihii 
mixture  with  water,  bj  the  intervention  of  mucilage  of  gum  arabie 
and  sugar,  or  sjrup,  in  the  ordinary  form.  Dr.  Hartshome  recom- 
mends it  to  be  suspended  in  water  by  means  of  the  syrup  of  orgeit 
I  have  found  it  to  mix  well  with  water  by  means  of  the  yolk  of  an 
egg,  of  which  one  may  be  employed  to  four  or  six  fiuidounces  of 
the  vehicle.  A  tablespoonful  of  the  mixture  should  contaia  the 
intended  dose  of  the  medicine.  When  camphor  is  simnltaneooalj 
indicated,  an  elegant  mixture  may  be  made  by  dissolving  the  cam* 
phor  in  the  chloroform,  and  suspending  the  solution  in  water  by  tbe 
yolk  of  an  egg  as  above. 

An  alcoholic  solution  of  chloroform  has  been  kept  in  the  shops, 
and  sold  under  the  altogether  inappropriate  name  of  chloric  dher. 
The  preparation  should,  I  think,  be  abandoned  for  internal  use. 
The  chloroform  contained  in  it  is  in  small  proportion,  varying 
from  5  to  18  per  cent.,  and,  if  in  larger  proportion  than  10  percent., 
is  apt  to  be  separated  on  dilution  with  water;  and,  altogether,  it 
is  rather  the  alcohol  thah  the  chloroform  which  acts. 

By  enema,  from  half  a  fluidrachm  to  a  fluidraqhrn  may  be  admi- 
nistered, which,  in  order  to  obviate  irritation,  should  be  made  into 
an  emulsion,  as  above  recommended. 

For  inhahtioYi,  the  full  dose  usually  employed  is  a  fluidrachin, 
which  may  be  repeated  in  two  minutes  if  no  effect  is  prodaoed. 
When  peculiar  caution  is  deemed  requisite,  half  the  quantity  may 
be  used  at  first ;  and  it  has  even  been  recommended,  under  sadi 
circumstances,  to  administer  not  more  than  ten  minims  at  once,  to 
be  repeated  from  minute  to  minute  till  it  acts.    It  has  sometimes 
appeared  to  operate  with  an  accumulated  influence;  several  portions 
having  been  given  successively  without  efiect,  and  at  length,  after 
an  additional  one,  alarming  and  even  fatal  eflFects  suddenly  coming 
on,  as  if  from  the  conjoined  action  of  all  the  doses  used.     It  would 
be  most  prudent,  therefore,  in  resisting  cases,  not  to  proceed  regu- 
larly onward,  for  an  indefinite  length  of  time,  till  the  medicine 
may  act;  but,  after  a  quantity  has  been  administered  sufficient, 
under  ordinary  circumstances,  for  a  powerful  impression,  to  allow 
several   minutes  to  intervene  before  the  medicine  is  reapplied. 
When  it  is  desirable  to  maintain  a  given  impression  long,  the  inhala- 
tion may  be  cautiously  resumed  upon  a  subsidence  of  the  symptoms; 
and  it  is  astonishing  what  quantities  are  thus  borne  with  impunity, 
considering  the  well-known  power  of  the  medicine.     Professor 
Simpson  has  used  eight  fiuidounces  in  thirteen  hours,  in  a  case  of 
labour;  and  thirty-six  ounces  are  said  to  have  been  administered 
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n  one  case,  in  the  coarse  of  two  weeks,  without  unpleasant  effects. 
J)t.  W.  H.  Byford,  Am.  Joum.  of  MedL  Sci.^  xxiii.  279.) 

Yarioas  methods  of  administration  have  been  recommended,  and 
inmerons  instruments  invented  for  facilitating  inhalation.    That 
3f  Dr.  Snow,  of  London,  probably  conjoins  safety  and  convenience 
as  effectually  as  any  other,  and  is  most  used  in  England.     The 
great  principles  which  should  govern  the  process  are,  that  sufficient 
aiiDospheric  air  must  be  admitted  to  support  respiration ;  and  that 
the  vapour  inhaled  should  not  be  so  concentrated,  as  to  endanger 
the  entrance  of  too  large  a  proportion  at  once  into  the  blood. 
Probably,  on  the  whole,  for  those  not  particularly  conversant  with 
the  use  of  an  instrument,  it  would  be  advisable  to  follow  the  me- 
thod originally,  and,  I  believe,  still  employed  by  Dr.  Simpson,  or 
that  used  for  the  administration  of  ether  by  the  Boston  surgeons, 
who  were  the  first  to  carry  etherization  into  effect.    The  first  is  to 
twist  a  common  handkerchief  into  the  form  of  a  bird's  nest,  and  to 
apply  this,  wet  with  the  chloroform,  near  the  nose  and  mouth  of 
the  patient,  taking  care  not  to  interfere  in  the  least  with  the  entrance 
of  the  atmospheric  air;  the  second  is  to  use,  in  the  same  way,  a  piece 
of  sponge  hollowed  out  on  one  side,  and  with  holes  through  it  to 
admit  the  air.    Dr.  Warren  recommends  a  small  towel,  folded  in 
the  shape  of  a  funnel  in  order  to  protect  the  face,  and  the  ana3sthetic 
ftiid  to  be  poured,  either  upon  a  sponge  double  the  size  of  an  egg 
{daoed  in  the  apex  of  the  funnel,  or  upon  the  inner  surface  of  the 
towel  itself. 

Experience  has  suggested  various  cautions  in  conducting  the 
process.    In  the  first  place,  it  is  advisable,  for  all  medical  and  ob- 
stetrical purposes,  to  stop  short  of  the  abolition  of  consciousness ; 
and,  even  in  surgery,  profound  coma  should  be  avoided.     Secondly^ 
particular  watchfulness  should  be  directed  by  a  competent  person 
to  the  state  of  the  symptoms,  so  that,  upon  the  instant  that  slow  or 
stertorous  respiration  is  produced,  or  the  pulse  begins  to  fail,  the 
chloroform   may  be   withdrawn.     Thirdly,  restorative   measures 
should  be  immediately  resorted  to,  if  called  for.  by  alarming  symp- 
toms; and  for  this  purpose  the  requisite  means  should  be  provided 
before  baud.    Life  has,  no  doubt,  often  been  saved  by  this  precau- 
tion. (See  page  195.)    Fourthly,  it  is  generally  thought  advisable 
not  to  administer  chloroform  on  a  full  stomach,  or  in  cases  of  dis- 
ease in  which  the  heart  is  debilitated,  whether  functionally  or 
organically,  or  in  any  case  in  which  there  is  a  disposition  to  syn- 
cope. 
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It  is  probable  that  combination  with  ether  would  serve  as  tlie 
best  protection  against  the  debilitating  influence  of  chloroform  upon 
the  heart.  The  two  medicines  co-operate  in  the  production  of  the 
andBSthetic  state ;  while,  as  hereafter  stated,  theory  at  least  woold 
indicate  that  the  depressing  effects  of  the  chloroform  would  be 
counteracted  by  the  stimulation  of  the  ether.  This  plan  has  been 
extensively  adopted  in  tlie  United  States.  Equal  measures  of  the 
two  liquids  may  'be  used,  although  I  should  prefer  one  measure  of 
chloroform  to  two  of  ether.  It  is,  of  course,  only  as  an  anaosthetie 
agent  that  this  combination  has  been  recommended.  When  the 
object,  as  in  many  cases  of  disease,  is  to  obtain  the  sedative  e£feet8 
of  the  chloroform,  and  there  may  be  a  contraindication  of  ether  on 
account  of  its  stimulant  properties,  the  former  medicine  should  be 
given  unmixed. 

The  late  Dr.  John  C.  Warren,  of  Boston,  was  in  the  habit  of  using 
a  mixture  of  Morofana  and  pure  alaJiol^  in  the  proportion  of  one 
part  of  the  former  to  two  of  the  latter,  under  the  impression  that 
the  narcotic  power  of  the  chloroform  thus  diluted  might  be  lea 
dangerously  exercised.  He  originally  used  the  impure  prodnd^ 
obtained  by  the  first  distillation  from  the  materials  employed  for 
preparing  chloroform,  called  improperly  chloric  eOier;  but  sabsti* 
tuted  the  above  preparation,  as  more  definite  in  composition,  and 
called  it  strong  chloric  ether.  It  is  simply  chloroform  diluted  with 
alcohol,  and  is  probably  safer,  in  surgical  practice,  than  chloroform 
alone,  both  from  the  diluted  state  in  which  the  vapour  enters  the 
lungs,  and  the  counteragency  of  the  stimulating  vapour  of  aloohoL 
Dr.  Warren  employed  it  frequently,  and  in  no  case  with  evil  re- 
sults. {Effects  of  Chloroform^  &C.,  Boston,  1849.) 

The  topical  application  of  chloroform  is  made  in  various  ways. 
The  simplest  is  to  saturate  with  it  a  piece  of  soft  linen,  and,  having 
placed  this  upon  the  surface,  to  cover  it  with  oiled  silk,  in  order  to 
prevent  evaporation.    This,  however,  in  general  occasions  at  first 
a  very  disagreeable  burning  pain,  with  rubefaction,  which,  though 
often  in  itself  useful,  renders  the  method  objectionable  in  many 
instances,  particularly  in  persons  of  very  sensitive  skins.    Another 
method,  which  I  have  frequently  used,  is  to  mix  it  with  an  emoUierd 
poultice,  as  of  bread  and  milk  for  example.    Or  it  may  be  made 
into  the  form  of  a  liniment  or  ointment  by  admixture  with  olive 
oil  or  lard,  in  the  proportion  of  one  part  of  the  chloroform  to  two 
or  more  of  the  oleaginous  matter,  and  applied  by  inunction.    It 
may  be  used,  too,  as  a  lotion,  simply  diluted  with  alcohol,  or  added 
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to  the  camphorated  tincture  of  soap.  It  was  at  one  time  thought 
that  its  local  anaesthetic  property  might  be  taken  advantage  of  to 
prevent  the  pain  of  surgical  operations;  but  the  influence  does  not 
extend  to  a  suflBcient  depth.  In  superficial  operations,  however, 
sach  as  the  opening  of  boils  and  abscesses,  and  incisions  in  cases 
of  anthrax,  Ac,  it  may  sometimes  prove  serviceable. 

Another  mode  of  topical  application  has  recently  been  proposed, 
and  promises  to  be  advantageous  under  various  circumstances.    It 
was  suggested  by  Dr.  S.  L.  Hardy,  of  Dublin,  in  a  communication 
to  the  Dublin   Quarterly  Journal  of  Medical  Science  (Nov.,  1853, 
p.  306),  detailing  several  cases  in  which  the  vapour  was  beneficially 
applied  to  the  uterus,  in  painful  affections  of  that  organ.    Dr.  Hardy 
employs  for  the  purpose  a  gum-elastic  bottle,  to  the  mouth  of 
wkich  is  attached  a  small  metallic  chamber,  having  at  its  other  ex- 
tremity a  pipe  furnished  with  a  valve.     At  the  same  end  with  the 
pipe,  is  a  valve  to  admit  atmospheric  air  for  the  working  of  the  in- 
strument, and,  on  the  side  of  the  chamber,  a  stoppered  opening  for 
the  introduction  of  the  chloroform,  which  should  be  wholly  absorbed 
by  a  piece  of  sponge  contained  in  the  chamber.     The  vapour  is 
expelled  by  pressing  the  bottle.     Any  one  can  contrive  a  substi- 
tute for  this  instrument,  who  may  possess  an  ordinary  air-tight 
injecting  syringe.     The  vapour  may  be  directed  from  the  mouth  of 
the  instrument,  in  a  jet,  upon  any  external  part,  or  may  be  carried 
to  any  position  where  it  may  be  required  by  means  of  a  tube.     It 
may  be  injected  into  the  vagina,  rectum,  urethra,  external  auditory 
meatus,  or  morbid  cavities.   To  the  surface  of  the  body,  the  vapour 
may  also  be  applied  by  inverting  over  the  part  a  hollow  vessel,  a 
tumbler  for  example,  in  which  a  sponge  saturated  with  the  liquid  has 
been  placed,  sufficiently  large  to  fill  the  bottom  of  the  vessel,  so 
that  it  may  not  touch  the  skin.    The  vapour  produces  the  anae- 
sthetic effect  with  only  a  preliminary  sensation  of  warmth,  which  is 
scarcely  inconvenient.     Since  the  publication  of  his  first  commu- 
nication, Dr.  Hardy  has  y^ry  much  extended  this  method  of  using 
chloroform.     He  has  found  it  extremely  useful  in  quieting  the 
Jwuwa  of  choleric  diarrhoea  when  applied  to  the  epigastrium ;  and 
enumerates  among  the  affections  in  which  it  had  proved  useful, 
gout,  rheumatic  gout,  anthrax,  a  painful  stump  after  amputation, 
painful  hemorrhoids,  irritable  bladder  in  which  the  vapour  was  in- 
troduced into  that  viscus  by  means  of  a  catheter,  painful  menstrua- 
tion, ulcerated  os  uteri,  and  carcinoma  of  the  rectum.     The  cata- 
I^^gue  might,  no  doubt,  be  greatly  extended.     (See  Ranking^  Ab- 
^  No.  21,  p.  120.) 
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III.  HEMLOCK. 

CONIUM.    Lond.,  Ed^  Dub. 

Hemlock  is  tbe  product  of  Omtum  maculatum^  an  umbelliferoufl, 
herbaceous,  biennial  plant,  indigenous  in  Europe  and  Asia,  and 
naturalized  in  the  United  States,  in  some  parts  of  which  it  grows 
in  considerable  abundance.  One  of  tbe  most  remarkable  charac- 
ters of  the  plant,  from  which  it  acquired  its  specific  name  of  wiacu- 
latum^  is  the  appearance  of  the  stem,  covered  with  purple  spots. 
The  whole  plant  exhales  a  fetid  odour,  compared  to  the  smell  of 
mice,  especially  in  its  flowering  period  in  July  and  August  It  is 
said  to  be  most  energetic  as  a  medicine,  in  hot  dry  seasons,  in 
sunny  situations,  and  in  warm  climates.  Though  poisonous  to 
man,  it  is  eaten  with  impunity  by  horses,  goats,  and  sheep.  Two 
parts  of  it  are  officinally  recognized ;  the  leaves,  namely,  and  the 
fruit. 

The  student  should  guard  against  the  use  of  the  name  dcuta^ 
which,  after  the  Eoman  authors,  has  frequently  been  applied  to 
this  plant;  and  continues  to  be  applied  by  many.  Botanists 
having  given  the  Greek  name  xw^ov  to  the  genus  to  which  it 
belongs,  and  the  Latin  name  dcuta  to  a  wholly  difierent  genus;  and, 
the  former  having  been  adopted  in  the  officinal  codes  as  the  title  of 
the  medicine,  it  becomes  the  profession  to  abandon  the  latter  alto- 
gether, in  order  t6  avoid  confusion.  This. is  the  more  important 
in  the  U.  States,  as  we  have  an  indigenous  poisonous  plant,  which 
has  received  the  name  of  Cicuta  maculata^  or  American  hemlock^  and 
might,  without  some  caution,  be  confounded  with  the  genuine  hem- 
lock of  the  old  continent.  The  Cicuta  maculata  has  a  purple  stem, 
less  spotted  than  the  conium,  and  grows  in  low  meadowy  or 
swampy  grounds,  while  the  latter  flourishes  on  the  upland.  Seve- 
ral cases  of  poisoning  have  occurred  among  children,  from  eating 
by  mistake  the  root  of  American  hemlock. 

1.  Hemlock  Leaves. —  Conii  FoUa.  U.  S. 

These  are  bipinnate  or  tripinnate,  with  channelled  footstalks,  and 
small,  incised  leaflets,  which  are  deep-green  above,  and  paler  be- 
neath. When  gathered,  if  intended  for  keeping,  they  should  be 
deprived  of  tbe  footstalk,  and  dried  at  a  temperature  not  exceeding 
120°  F.  They  may  be  kept  whole  or  in  powder,  and  should  be 
excluded  from  the  air  and  light,  as  they  rapidly  deteriorate  on  ex- 
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osare.    With  the  greatest  care,  they  undergo  a  gradual  deteriora- 
ion,  and  should  not  be  used  when  more  than  a  year  old. 

The  dried  leaves,  when  in  powder,  have  a  fine  deep  green  colour, 
nd  a  strong,  peculiar,  but  not  disagreeable  odour,  which  differs 
rom  that  of  the  growing  plant,  and  is  probably  unconnected  with 
heir  medicinal  efficiency.  Their  taste  is  bitterish  and  nauseous. 
Water  distilled  from  them  has  their  odour,  but  not  their  narcotic 
properties.  If  good,  they  emit  the  odour  of  mice  when  rubbed 
with  solution  of  potassa. 

2.  IIemlock  Seeds. —  Conii  Semen.  U.  S. 

The  fruit  of  the  hemlock  plant,  commonly  called  seeds,  is  round- 
ish-ovate, about  one-eighth  of  an  inch  long  by  one-twelfth  broad, 
and  composed  of  two  plano-convex  parts,  easily  separable,  and 
each  of  them  with  five  crenated  or  notched  ribs,  running  from  end 
to  end  on  the  convex  surface.  They  have  a  yellowish-gray  colour, 
a  feeble  odour,  and  a  bitterish  taste.  They  are  stronger  than  the 
leaves  and  keep  better;  and,  after  attaining  their  full  size,  are  more 
powerful  green  than  dried. 

Both  the  leaves  and  seeds  yield  their  virtues  to  water,  alcohol, 
and  ether;  but  long  boiling  with  water  renders  them  inert.  On 
destructive  distillation,  they  yield  a  poisonous  empyreumatic  oil. 

Aeltve  Principles  of  HeTiiloch  Hemlock  yields  a  volatile  oil  upon 
distillation  with  water,  which  appears  to  be  destitute  of  poisonous 
properties.  The  principle  upon  which  its  activity  mainly,  if  not 
exclusively,  depends  is  a  peculiar  volatile  alkaloid  called  conia  (also 
cxmiein  or  ameirt\  which,  as  it  exists  in  the  plant,  is  combined  with 
an  acid,  probably  the  ooneic^  by  which  it  becomes  fixed,  so  that  it 
is  not  given  over  with  water  in  distillation.  As  conia  has  been  in- 
troduced  into  use  as  a  medicine,  it  will  be  described  among  the 
preparations  of  hemlock.  It  was  first  obtained,  in  an  uncombined 
state,  by  Geiger. 

Efferis  of  Hemlock  on  the  System.  Hemlock  has  little  local  irri- 
tant eflect;  appearing  to  operate  as  a  direct  sedative  to  the  sensi- 
bility of  the  part  with  which  it  is  brought  into  contact.  In  its 
influence  on  the  system,  it  is  sedative  to  the  nervous  centres,  espe 
rially  those  of  the  brain,  and  indirectly  depresses  the  circulation, 
}at  has  comparatively  little  effect  <m  this  function.  It  rarely 
)arges  or  vomits;  and,  though  said  to  be  sometimes  diaphoretic 
M  diuretic,  does  not  generally  produce  these  effects,  and  cannot  be 
lepended  on  for  them. 
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In  doses  insufficient  to  produce  any  very  obvious  physiological 
effect,  it  appears  not  unfrequently  to  exert  a  soothing  or  composing 
influence  over  nervous  disorder,  and  has  been  thought  by  many  to 
possess  very  valuable  deobstruent  and  alterative  properties.  Bj 
the  ancients  it  was  supposed  to  have  a  tendency  to  produce  atrophy 
of  the  mammas  and  testicles,  and  to  restrain  the  secretion  of  milk; 
and  these  opinions  are  not  without  support  from  modern  writers. 

In  doses  sufficiently  large  to  produce  an  obvious  impression,  bat 
still  within  medicinal  limits,  it  may  occasion  warmth  in  the  sto- 
mach, a  sense  as  of  fulness  of  head,  giddiness,  headache,  dimness  of 
vision,  a  feeling  of  weariness  in  the  limbs  and  of  general  muscular 
weakness,  faintness,  perhaps  nausea,  without  the  slightest  sign  of 
exhilaration,  or  elevation  of  mental  function  of  any  kind.  The 
pulse  is  usually  little  affected,  certainly  not  increased,  but  some- 
times depressed  when  the  influence  is  somewhat  powerful.  In 
careful  experiments,  conducted  on  himself  by  Dr.  Pliny  Earle,  at 
the  time  physician  of  the  Bloomingdale  Asylum  for  the  Insane, 
New  York,  the  most  prominent  symptoms  were,  first  warmth  in  the 
stomach,  and  soon  afterwards  headache  or  a  feeling  of  cerebral 
oppression,  slight  vertigo,  and  a  sense  of  weariness  or  weakness 
about  the  knees  and  elbows,  with  a  want  of  firmness  in  the  gait 
The  pulse  was  but  slightly  affected;  and  no  drowsiness,  or  increase 
of  the  secretions  appears  to  have  been  produced.  He  employed 
doses  of  the  extract,  gradually  increased  from  one  to  one  hundred 
grains.  The  effects  of  the  medicine  on  the  head  began  to  be  felt 
in  15  or  20  minutes,  were  at  the  height,  in  85  minutes,  and  had 
entirely  disappeared  in  an  hour  and  a  half.  {Am.  Joum.  of  Mei 
Set.,  N.  S.,  X.  61.) 

Poisonous  Effects,    Very  different  accounts  have  been  given  of 
the  poisonous  operation  of  hemlock,  and  apparently  upon  equal 
authority.    The  effects  usually  observed  have  been  disorder  of 
vision,  dilated  pupil,  difficulty  of  speech,  tremors,  paralysis,  deli- 
rium or  stupor,  and  finally  coma,  convulsions,  and  death.    In  cases 
quoted  by  Orfila,  delirium  and  stupor  were  the  prominent  symp- 
toms ;  while,  in  a  well-authenticated  instance  reported  by  Dr.  J.  H. 
Bennett,  of  Edinburgh,  there  was  no  stupor  until  shortly  before 
death.    The  effects,  in  Dr.  Bennett's  case,  were  successively  a  stag- 
gering gait  as  if  from  intoxication,  complete  paralysis  of  the  upper 
and  lower  extremities,  and  loss  of  vision  and  of  speech,  with  only 
slight  occasional  twitchings  of  one  of  the  legs.     The  palsy  of  the 
limbs  was  complete  two  hours  after  the  poison  was  taken,  and 
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death  occurred  in  three  hoars  and  a  quarter.  {Ed.  Mtd.  and  Surg. 
Jaum^  Jxilj^  1845.)    That  a  paralyzing  influence  over  the  volun- 
tary muscles,  and  ultimately  over  the  respiratory  system,  with 
death  from  asphyxia,  are  the  ordinary  effects  of  poisonous  doses  of 
oonium,  are  also  inferrible  from  the  experiments  of  Dr.  Christison 
on  the  lower  animals,  both  with  the  extract  of  conium,  and  the 
active  principle  conia.    He  observed  paralysis  of  the  voluntary 
muscles  with  occasional  slight  convulsions,  then  paralysis  of  the 
respiratory  muscles,  and   finally  death  from  asphyxia,  the  heart 
oontinuing  to  contract  long  afler  respiration  had  ceased.   Sensation 
did  not  seem  to  have  been  impaired.     Opposed  to  these  results, 
Wever,  are  the  observations  of  Mr.  Judd,  who,  in  experiments  on 
cats,  found  that  even  doses  not  large  enough  to  be  poisonous  caused 
great  languor  and  drowsiness,  and  often  profound  sleep  for  two  or 
thr«e  hours ;  the  muscular  excitability  being  lessened,  and  the  cir- 
calation  and  general  temperature  reduced. 

The  appearances  observed  after  death  have  been  general  venous 
congestion,  a  dark  and  fluid  state  of  the  blood,  and  a  softened  con- 
dition of  the  brain. 

The  remedies  for  poisoning  are  to  evacuate  the  stomach,  and 
subsequently  to  support  the  strength  by  stimulants;  artificial  respi- 
ration being  resorted  to,  should  the  breathing  have  ceased.  A  case 
is  recorded  by  Dr.  Alderson,  in  which  general  paralysis  was 
induced  by  an  over-dose,  with  relaxation  of  the  sphincters,  which 
continued  for  nearly  an  hour,  and  gradually  gave  way  under 
stimulation ;  the  patient  remaining  the  whole  time  perfectly  sen- 
sible. (Alderson,  quoted  by  Pereira,  Mai.  Med.^  3d  ed.,  p.  1728.) 

Mode  of  Operation.  That  hemlock  is  slightly  irritant  locally  is 
inferrible  from  the  warmth  of  stomach  mentioned  by  Dr.  Earle  as 
produced  by  it  when  swallowed,  and  from  the  acrid  properties  of 
its  active  principle.  There  is  every  reason  to  believe  that  it 
operates  on  the  system,  through  the  absorption  of  its  active  prin- 
ciple; as  its  peculiar  effects  are  produced  by  conia,  to  whatever 
part  having  the  absorbing  power  it  may  be  applied,  and  with 
a  rapidity  proportionate  to  the  degree  of  that  power  in  the  part. 
Besides,  though  Dr.  Christison  could  not  detect  it  in  the  blood, 
it  was  discovered  there  by  Mr.  Judd,  in  animals  which  had  been 
poisoned  with  it.  {Cfiristison's  Dispensatory^  Am.  ed.,  p.  411.) 

1  have  before  stated  my  belief,  that  the  action  of  hemlock  is  di- 
rectly sedative  to  the  nervous  centres,  and  especially  those  of  the 
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braiD.  Dr.  Christison  infers,  from  the  occurrence  of  paralysis  of  the 
voluntary  muscles,  that  it  operates  primarily  on  the  spinal  marrow. 
But  it  is  not  the  spinal  marrow  that  governs  the  voluntary  moY^ 
ments.  Its  centres  are  those  of  reflex  action,  and  not  those  of  voli- 
tion. It  is  true  that  organic  injury  or  disease  of  the  cord  prodaoes 
palsy  of  the  voluntary  muscles;  but  this  is  by  interrupting  their 
cpmmunication  with  the  brain  by  disease  of  the  connecting  fibrils, 
not  through  disease  of  the  centres.  Now  it  is  not  probable  that 
conium  operates  by  incapacitating  the  fibrils  for  the  performance  of 
their  conducting  function.  By  paralyzing  merely  the  spinal  centres, 
it  could  only  paralyze  their  reflex  function.  The  loss  of  power, 
therefore,  in  the  voluntary  muscles  appears  to  me  to  result  from  an 
impression  upon  the  cerebral  centres;  upon  those,  namely,  throngh 
which  the  will  operates ;  as  the  same  effect  follows  apoplectic  effusion. 
A  proof  that  it  is  the  cerebral  centres  upon  which  the  poison  acts 
is,  that  the  other  phenomena  are  mainly  cerebral,  such  as  vertigo, 
dimness  or  loss  of  vision,  headache,  &c.,  not  to  speak  of  the  delirium 
and  stupor  which  are  asserted  by  many,  and  have  generally  been 
believed  to  be  produced  by  the  poisonous  action  of  hemlock.  That 
these  latter  phenomena  should  have  been  observed  in  some  instances 
only,  is  no  proof  that  those  persons  have  been  mistaken  who  hare 
noticed  and  recorded  them.  It  is  not  impossible  that  the  influence 
of  the  poison  may,  on  one  occasion,  be  exerted  specially  on  the 
proper  sensorial  centres,  and,  on  another,  upon  those  of  voluntary 
motion;  and  that,  in  other  instances,  again,  it  may  affect  both. 
Chloroform  exhibits  the  same  diversity,  being  directed  sometimes 
with  peculiar  energy  to  the  sensorial  centres,  and  at  others  to  ihe 
centres  which  govern  the  actions  of  the  heart.  On  the  whole, 
therefore,  I  think  we  are  safe  in»  considering  conium  as  a  cerebral 
sedative,  extending  its  influertce,  in  fatal  cases,  to  the  respiratory 
centres,  and  causing  death  by  asphyxia. 

Therapeutic  Application,  Though  known  and  employed  by  the 
ancients  both  as  a  poison  and  medicine,  and  famous  as  one  of  the 
instruments  used  by  the  Athenians  for  the  execution  of  those  con- 
demned to  death,  it  seems  to  have  been  wholly  neglected  for  many 
centuries,  and  did  not  again  come  into  notice  till  brought  forward 
with  so  many  other  narcotics  by  Baron  Storck. 

The  indications  which  it  is  calculated  to  fulfil  are,  to  relieve  pain, 
relax  spasm,  and  compose  nervous  irritation  in  general.  It  has 
been  supposed  to  induce  sleep ;  but,  in  those  cases  in  which  it  has 
seemed  to  produce  this  effect,  it  probably  operated  by  merely  con- 
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trolling  the  neryons  distDrbances  which  prevented  sleep.  Not  a 
few,  also,  from  the  time  of  Storck  down  to  the  present,  have  been 
disposed  to  ascribe  to  it  extraordinary  deobstruent  and  alterative 
properties,  rendering  it  useful  in  a  great  number  of  diseases. 

1.  To  relieve  pairij  it  is  habitually  used  by  many  in  neuralgic  affec- 
tions, either  alone  or  combined  with  other  narcotic  extracts,  as  those 
of  belladonna,  stramonium,  and  hyoscyamus.  Though  not  a  very 
powerful  agent  in  these  cases,  I  believe  that  it  often  does  good,  and 
serves  an  excellent  purpose  as  an  adjuvant  to  other  measures. 

In  nervous  and  chronic  rheumatism^  it  may  be  employed  with  ad- 
vantage for  the  same  purpose,  especially  in  connexion  with  altera- 
tives adapted  to  this  affection. 

In  carcinomatous  tumours  and  sores,  and  in  various  other  painful 
swellings  and  ulcerations,  as  the  scrofulous  and  syphilitic,  for  exam- 
ple, it  has  been  found  useful  by  relieving  pain,  and  quieting  nerv- 
ous irritations,  and  has  been  considerably  used  as  an  adjuvant.  In 
these  complaints,  it  has  been  employed  both  internally  and  topi- 
esUy. 

2.  With  a  view  to  its  antispasmodic  effect,  it  has  been  given 
in  hooping-cough  khA,  other  spasmodic  coughs,  and  in  asthma;  and  may 
be  added  to  other  medicines  in  the  more  severe  affections  of  this 
kJDd,  as  epilepsy,  chorea,  &c.,  in  which,  however,  little  efficiency 
most  be  expected  from  it. 

3.  To  relieve  irritation,  it  may  be  substituted  for  opium  when  that 
narcotic  is  forbidden,  in  all  kinds  of  cough,  including  that  o?  chronic 
txktarrh  hVkdi  phthisis.    It  may  not  only  be  used  internally  in  these 
affections;  but  may  also  be  administered  by  inhalation.    Sir  C.  Scu- 
damore  recommended  the  tincture  of  coniuro,  in  connexion  with 
iodine,  for  inhalation  in  phthisis.    As  conia,  in  the  form  in  which 
it  exists  in  the  leaves,  does  not  rise  with  boiling  water,  it  cannot  be 
that  principle  which  acts  in  this  case;  but  by  adding  a  little  aqua 
potassae  or  other  alkali  to  the  conium,  the  volatile  alkaloid  may  be 
extricated,  and  thus  received  into  the  lungs.    But  the  first  trials 
iritlithe  remedy  in  this  form  should  be  conducted  with  caution. 
In  the  treatment  of  coughs,  it  should  generally  be  given  with  ex- 
pectorants, as  tartar-emetic,  ipecacuanha,  squills,  and  senega. 

Iraaniiy  is  supposed  to  be  occasionally  much  benefited  by  conium, 
which  has  been  very  extensively  used  in  that  complaint.  It  pro- 
bably operates  by  composing  nervous  disquietude,  and  thus  ena- 
Uing  the  patient  to  sleep.  If  it  be,  as  I  deem  it,  a  cerebral  sedative, 
it  is  very  well  calculated  to  meet  a  prominent  indication  in  the 
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disease,  namely,  to  keep  down  nervous  excitement,  withoat  in- 
ducing debility. 

4.  As  a  dechalruent  and  alterative^  hemlock  has  been  very  largely 
used.  It  was  mainly  in  reference  to  its  supposed  power  of  curing 
cancer  and  similar  affections,  that  it  was  reintroduced  into  practice 
by  Storck.  That  it  has  any  power  of  this  kind  few  now  believe; 
nevertheless,  it  is  thought  by  many  to  prove  highly  advantageoni^ 
in  some,  instances,  not  only  as  a  general  and  local  anodyne,  but  abo 
by  favourably  modifying  the  condition  of  the  tumours  or  ulcen; 
and  retarding  their  progress.  This  influence  we  may  ascribe  to  the 
medicine  as  the  result  of  its  sedative  properties,  through  which  it 
may  diminish  irritation  and  inflammation,  to  which  these  hetero- 
logous formations  are  incident  like  other  structures.  In  other  less 
obstinate  tumefactions  or  ulcerations^  as  the  scro/uhuSj  rhfumatk^ 
and  syphilitic^  it  has  seemed  occasionally  to  produce  cures,  or  at 
least  to  aid  more  efficient  alteratives  in  producing  them.  In 
reference  to  the  same  supposed  deobstruent  property,  it  has  been 
used  in  goitre,  enlargements  of  the  liver,  spleen,  and  pancreas,  in 
chronic  abdominal  tumours,  and  especially  in  tumefactions  cf  ik 
mammm  and  i/ie  testicles,  over  which  it  has  been  supposed  to  exer 
cise  peculiar  power.  In  these  complaints,  it  is  used  both  inter- 
nally and  topically.  We  may  admit  its  partial  eflBcacy  in  all  of 
them,  without  allowing  it  any  other  than  sedative  virtues,  which 
enable  it  to  control  in  some  degree  the  excitements  general  aod 
local,  which  sustain  the  morbid  action,  or  in  which  it  may  consist 
MM.  Trousseau  and  Pidoux  recommend  it  in  decided  terms,  from 
their  own  experience,  in  the  form  of  a  cataplasm  over  the  abdomen, 
in  chronic  enlargements  of  the  mesenteric  glands,  and  other  vis- 
cera. 

From  the  same  sedative  property,  and  without  the  necessity  of 
supposing  any  peculiar  alterative  influence,  it  may  be  occasionally 
serviceable  in  obstinate  cutaneous  diseases,  in  which  it  has  been  re- 
commended, such  as  elephantiasis,  lupus,  &c.,  to  the  cure  of  which, 
however,  it  is  wholly  inadequate. 

In  addition  to  the  uses  above  mentioned,  hemlock  has  been  em- 
ployed to  check  excessive  secretion  of  milk,  and  as  an  antaphrodi- 
siac  in  satyriasis,  spermatorrhoea,  and  nymphomania,  in  all  of  which 
it  may  prove  useful  through  its  sedative  property. 

Administration.  In  whatever  form  hemlock  is  given,  it  will  be 
necessary,  in  order  to  maintain  a  given  effect,  to  increase  the  dose 
more  rapidly  than  is  requisite  with  most  other  narcotics;  and  there 
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18  scarcely  any  extent  to  which  it  may  not  be  carried  iti  this  way 
with  impunity;  as,  from  its  want  of  stimulant  or  corrosive  proper- 
ties, there  is  no  danger  of  its  exhausting  the  excitability  of  the 
system,  or  of  causing  serious  organic  mischief.    But  one  caution 
is  here  peculiarly  important ;  namely,  when  it  becomes  necessary, 
during  the  use  of  these  large  doses,  to  change  the  parcel  of  the 
medicine,  never  to  use  the  new  parcel  so  freely  as  the  one  last  em- 
ployed, lest  it  might  prove  to  be  much  stronger,  and  thus  endanger 
lerious  results.    The  medicine  is  used  in  the  form  of  powder,  ex- 
tiact,  and  tincture,  and  in  that  also  of  its  isolated  active  principle. 

1.  The  powdered  leaves  may  be  directed,  in  the  commencing  dose 
of  3  or  4  grains,  twice  or  three  times  a  day,  to  be  gradually  in- 
creased until  some  effect  is  produced;  such  as  a  little  giddiness, 
headache,  nausea,  or  feeling  of  muscular  weakness.  In  this  form, 
koweyer,  the  medicine  is  often  nearly  if  not  quite  inert,  and  is  at 
present  not  much  used. 

2.  The  Iktrad  of  Hemlock  {ExTRACTUTi  CoNU,  U.S.,  Land.,  Ed.,  Dub.) 
is  probably  the  form  most  employed.  It  is  the  inspissated  juice  of 
the  fresh  plant,  and,  if  made  with  due  care,  is  an  excellent  preparation. 
Too  frequently  the  juice  is  inspissated  by  boiling,  which  impairs  its 
▼irtaes,  and  probably  sometimes  quite  destroys  them ;  so  that  the 
extract  is  not  unfrequently  very  feeble,  and  often  quite  disap- 
points the  expectations  of  the  prescriber.  When  prepared  by 
evaporation  in  vacuo,  at  a  low  temperature,  it  retains  the  virtues  of 
the  plant  to  a  considerable  extent.  Another  source  of  its  feeble- 
ness is  the  influence  of  time  and  exposure,  by  which  it  is  deteri- 
orated. The  best  criterion  of  its  efficiency  is  the  development  of 
the  characteristic  odour,  like  that  of  mice,  when  it  is  rubbed  with 
solotion  of  potassa.  If  it  have  none  of  this,  it  may  be  considered 
inert,  and  its  strength  will  be  in  the  proportion  of  that  of  the  odour. 
When  of  very  good  quality,  it  gives  rise  almost  to  a  feeling  of  the 
Indicrous,  by  the  strength  of  the  newly  developed  smell,  and  its 
associations.  As  now  supplied  to  our  markets,  from  our  own  fac- 
tories, it  is  in  general  much  superior  to  that  formerly  kept  in  the 
ahops.  The  doses  of  hemlock  are  usually  given  at  too  long  inter- 
vals. I  find  that  not  longer  than  four  hours  should,  as  a  general 
nile,  intervene,  if  it  be  desired  to  sustain  a  constant  impression;  and 
&  still  shorter  interval  would  often  be  preferable.  Two  grains  may 
be  given  at  first,  and  rapidly  increased,  if  necessary,  until  the  point 
is  reached,  at  which  it  will  produce  some  efiect.  It  may  be  admin- 
istered in  pill  or  solution ;  but  the  former  is  usually  preferred. 
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A  cataplasm  for  external  use  may  be  made  from  the  extract,  by 
reducing  it  to  a  semifluid  state  with  water,  and  then  spreading  it 
over  the  surface  of  an  emollient  poultice,  as  of  flaxseed  meal,  or 
bread  and  milk.  From  two  drachms  to  an  ounce  may  be  employed, 
according  to  the  size  of  the  cataplasm  wanted.  In  this  shape  it 
may  be  applied  to  tumours  and  ulcers,  and  to  the  surface  of  the 
body  over  internal  affections;  but,  when  it  is  used  to  abraded 
surfaces,  the  liability  to  absorption  must  be  borne  in  mind,  and 
directions  left  for  the  removal  of  the  application  should  unpleasant 
symptoms  occur. 

An  ointment  may  also  be  made  from  the  extract  by  rubbing  it 
with  three  or  four  times  its  weight  of  lard.  This  may  be  employed 
as  a  dressing  for  painful  ulcers,  or  an  application  to  irritated  piles. 

8.  An  Alcoholic  Extract  (ExTBACTUM  CoNil  Alcoholicum,  U.S) 
is  directed  by  our  national  code,  to  be  prepared  by  evaporating  i 
tincture  of  the  leaves.  Its  strength,  of  course,  will  depend  on  tbat 
of  the  leaves,  and  it  cannot,  therefore,  be  relied  on.  The  dose  is 
the  same  as  that  of  the  ordinary  extract. 

4.  A  Tincture  of  Hemlock  (TiNCTUBA  CoNll,  U.  S^  Lond^  Ed)  is 
also  officinal.  When  this,  according  to  the  U.  S.  Pharmacopoeia,  is 
prepared  from  the  dried  leaves,  it  is  liable  to  all  the  objections 
which  apply  to  the  leaves  themselves;  but  made,  as  ordered  by 
the  Edinburgh  Pharmacopoeia,  from  the  fresh  leaves,  with  tbe 
addition  of  the  expressed  juice,  it  is  a  good  preparation,  and  o£krs 
the  advantage  of  probably  changing  less  with  time,  in  consequence 
of  the  preservative  influence  of  the  alcohol.  Its  goodness  may  be 
measured  by  the  strength  of  the  peculiar  odour  it  emits,  when  a 
little  of  it  is  rubbed  with  potassa.  The  dose  is  from  80  minims  to 
half  a  fluidrachm. 

6.  COHXA.  Conia  is  best  obtained  from  the  fruit,  before  it  has  be- 
come dry.  It  may  be  obtained  by  distilling  a  mixture  of  an  alco- 
holic extract  of  the  seeds  with  strong  solution  of  potassa.  The  acid 
of  the  native  salt  of  conia  is  seized  by  the  potassa,  and  the  liberated 
alkaloid  rises  with  the  vapour  of  the  water,  and  floats  upon  its  sur- 
face in  the  receiver  after  condensation. 

Properties.  Conia  is  a  yellowish  liquid,  with  the  aspect  of  an  oil, 
lighter  than  water,  of  a  strong,  penetrating,  mice-like  odour,  and  a 
very  acrid  benumbing  taste.  It  is  very  volatile,  and  rises  with  the 
vapour  of  water  when  boiled  with  it;  but  its  point  of  ebullitioa 
when  alone  is  370°.   It  is  slightly  soluble  in  water,  and  freely  so  ia 
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alcohol,  ether,  and  the  fixed  and  volatile  oils.  It  unites  with  one-third 
of  its  weight  of  water  to  form  a  hydrate,  which  has  a  strong  alka- 
line reaction.     With  the  dilute  acids  it  forms  soluble  salts,  but  is 
decomposed  bj  the  stronger  acids.     Its  vapour  produces  white 
fames  with  that  proceeding  from  liquid  muriatic  acid.    Tannic  acid 
forms  with  it  an  insoluble  compound,  and  therefore  precipitates  it 
from  its  solutions.    When  exposed  to  the  air,  it  is  gradually  de- 
composed,  being  converted  into  a  resinous  matter  and  ammonia. 
This  change  takes  place  rapidly  when  it  is  heated.    It  consists  of 
nitrogen,  carbon,  and  hydrogen. 

Effects  on  the  System,  These  appear  to  be  identical  with  the  effects 
of  hemlock  itself.  It  is  an  energetic  poison.  A  single  drop  of  it 
introduced  into  the  eye  of  a  rabbit,  killed  the  animal  in  nine 
minutes ;  and  three  drops  in  the  eye  of  a  stout  cat  proved  fatal  in 
a  minute  and  a  half.  It  is  stated  not  to  dilate  the  pupils  when  thus 
applied.  Dr.  Christison  observed  that  it  first  paralyzed  the  volun- 
tary muscles,  then  those  of  the  chest  and  abdomen,  and  finally  the 
diaphragm,  producing  death  from  asphyxia.  Sometimes  there  were 
tremors  and  convulsive  twitchings  of  the  limbs.  Sensation  did  not 
seem  to  have  been  destroyed,  so  long  as  observation  could  be  made 
on  this  point.    The  alkaloid  is  locally  irritant. 

Therapeutic  Application.     Conia  has  not  been  introduced  into 
general  use;  but  has  been  employed  by  some  practitioners  with 
signal  advantage.    Dr.  Spengler,  of  Herborn,  gave  it  to  a  child  a 
year  old,  affected  with  hooping-cough,  in  the  dose  of  one-sixteenth 
of  a  grain  every  six  hours,  with  the  asserted  effect  of  curing  the 
disease  in  ten  days.  {Ann.  de  Tkerap.^  1863,  p.  73.)    Fronmiiller 
considers  it  as  having  all  the  powers  of  hemlock,  without  its  uncer- 
tainty.    He  has  found  it  specially  useful  in  scrofula,  and  more  par- 
ticularly in  scrofulous  ophthalmia,  when  attended  with  excessive 
sensibility,  spasm  of  the  eyelids,  photophobia,  shedding  of  tears, 
and  severe  pains.    lie  dissolves  3  or  4  drops  of  conia  in  15  grains 
of  alcohol  and  300  of  distilled  water,  and  gives  from  15  to  30  drops, 
in  a  cup  of  sweetened  water,  three  times  a  day.    The  worst  effect 
he  had  witnessed  was  sometimes  a  little  headache  and  vertigo, 
though  he  had  continued  the  medicine  for  months.  (Trousseau  and 
Pidoux,  Trait,  de  Therap.^  4e  dd.,  ii.  118.)     Professor  Mauthner,  of 
Vienna,  has  found  the  topical  use  of  the  remedy  extremely  benefi- 
cial, in  the  same  scrofulous  affections  of  the  eyes,  with  photophobia 
and  spasmodic  closure  of  the  lids.    He  dissolves  half  a  grain  in  a 


224  QRNERAL  SEDATIYXB.  [PABf  O. 

drachm  of  almond  oil,  and  pencils  the  eyelids  with  the  eolation  two 
or  three  times  a  day.    The  roost  obstinate  cases  yield  in  a  week  cr 
two.    He  finds  the  same  remedy  useful  in  indolent  glandular  swell* 
ings  of  the  neck.  (See  Am,  Joum.  of  Med.  Sci.^  Jan.,  1856,  p.  251.) 
Professor  Murawjeif,  a  Russian  physician,  has  used  conia  exter- 
nally, with  much  success,  in  not  a  few  diseases.    He  has  emplojad 
it  successfully  in  chronic  cutaneous  eruptions,  as  lichen^  pnmgOi, 
paortasis,  eczema^  acne^  and  porrigo  or  favus.    One  drop  of  it,  in  the 
hollow  of  a  carious  tooth,  allays  the  pain  more  rapidly  and  effectuaDj 
than  chloroform.     In  neuralgia  and  syphilitic  pains  it  effects  radial 
cures.    It  is  beneficial,  also,  as  an  anodyne,  in  chronic  synoviUs^serO' 
fuJous  and  rheurruatic  inflammation  of  the  eyes,  and  scrcfulous  andean- 
cerous  ulcers;  and  relieves  the  pain  of  uxmnds.    In  affections  of  the 
skin,  the  Professor  uses  an  ointment  made  with  from  1 2  to  24  dropi 
of  conia  and  an  ounce  of  simple  ointment  or  cold  cream.    In  iraa- 
ralgia  he  first  washes  the  part  with  alcohol,  and  then  applies  three 
or  four  drops  of  the  conia.    In  both  instances  he  covers  the  ptrt 
after  the  application  with  oiled  silk  and  a  bandage.    In  cancer,  he 
applies  the  liquid  mixed  with  mucilage.    For  a  colly  rium,  he  adds 
from  1  to  3  drops  to  a  fluidounce  of  weak  mucilage  of  quince  seedi^ 
and  as  an  enema  gives  two  or  three  drops  in  an  emulsion  of  starch. 
(7ti/^  July,  1855,  p.  187.)    From  the  above  data,  I  should  infer 
that  from  half  a  drop  to  a  drop  might  be  given  to  an  adult  for  a 
commencing  dose. 


IV.  LACTUCARIUM.  U.  &,  Ed.,  Bub. 

8yri.     Lettuce-opium. 

Origin.  The  name  of  lactucarium  has  been  given  to  the  concjrete 
milky  juice  of  Lactuca  saiiva,  or  common  garden  lettuce,  and  of 
other  species  of  Lactuca,  especially  L.  virosa  and  L.  aliissinia,  which 
are  natives  of  Europe.  It  is  procured  from  the  stem;  as,  before 
this  rises,  the  leaves  which  constitute  all  of  the  plant  now  above 
the  ground,  contain  little  or  none  of  the  milky  juice;  though,  tf 
brought  upon  the  table,  they  oflen  have  a  narcotic  smell,  and  in- 
duce drowsiness  when  freely  eaten.  It  should  be  collected  about 
the  time  when  the  flowers  begin  to  blow ;  for,  if  procured  later  in 
the  season,  though  the  juice  may  be  thicker,  it  contains,  according 
to  Mr.  Duncan,  of  Edinburgh,  less  of  the  bitter  matter  on  which  its 
virtues  probably  depend.    The  mode  of  gathering  it,  is  to  cut  off 
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;lie  stem,  or  incise  it  longitudinally,  and  then  either  absorb  the 
jaice  which  exudes  with  a  piece  of  sponge  or  a  little  cotton,  and 
press  it  out  into  a  vessel,  or  scrape  it  off  with  the  finger  or  a  knife. 
The  juice  concretes  spontaneously  into  a  solid  substance,  which  is 
\ke  lactucarium.    Our  shops  are  supplied  with  it  from  abroad. 

Properties.    As  found  in  our  shops,  it  is  in  small,  irregular,  light, 

iDd  friable  lumps,  of  a  reddish-brown  colour,  a  narcotic  odour 

itroQgly  recalling  that  of  opium,  and  a  bitter  taste.     It  was  this 

ReemSlance  of  its  sensible  properties   to  those  of  the  medicine 

referred  to,  that  gave  origin  to  the  name  of  Uttuce-opium  by  which 

it  has  been  occasionally  designated. 

Lactucarium  is  said  also  sometimes  to  be  in  the  form  of  roundish 
eompact  masses,  weighing  several  ounces;  and,  according  to  Dr. 
Cbristison,  this  is  the  condition  in  which  it  is  collected  from  the 
garden  lettuce ;  while  the  variety  above  described  is  obtained  from 
the  Lactuca  virosa,  or  wild-lettuce.  Another  form,  in  which  it  is 
prepared  on  the  continent  of  Europe  from  L.  altissima,  is  that  of 
round  flat  cakes. 

Aciivt  Principles.  From  the  strong  resemblance  of  the  sensible 
properties  of  lactucarium  to  those  of  opium,  it  was  at  one  time  con- 
jectared  that  morphia  would  be  found  among  the  ingredients;  but 
this,  upon  investigation,  has  not  proved  to  be  the  case.  The  odor- 
ous principle  distils  over  with  water ;  but,  though  it  is  probably  a 
volatile  oil,  and  may  have  narcotic  properties,  it  has  not  been  suffi- 
ciently investigated  to  justify  any  positive  opinion  on  the  subject. 
A  bitter,  crystallizable,  neuter  principle  named  lactucin  is  said  to 
have  been  obtained  from  lactucarium ;  but  its  claims  to  be  con- 
aidered  as  the  active  constituent  of  the  medicine  have  not  yet  been 
satisfactorily  determined ;  and  no  practical  advantage  has  hitherto 
accrued  from  its  discovery.  Lactucarium  yields  its  virtues  to 
water  and  alcohol. 

Effects  on  the  System,  These  have  not  been  investigated  with  so 
much  precision,  as  to  enable  a  well-grounded  opinion  to  be  formed 
io  relation  to  the  precise  action  of  the  medicine.  That  it  has  a  com- 
posing and  soporific  effect  cannot  be  reasonably  doubted ;  but  the 
point  is  yet  undetermined,  whether  it  is  essentially  stimulant  or  seda- 
tive ;  and  we  are  equally  in  the  dark  as  to  its  accessory  properties. 
While  Dr.  J.  R.Cox  inferred,  from  his  experiments,  that  it  had  the 
*wie  stimulant  properties  as  opium.  Dr.  Francois,  who  used  an 
aoalogous  preparation  of  lettuce,  under  the  name  of  thridace^  in 
f ranee,  found  it  to  diminish  the  frequency  and  force  of  the  pulse, 
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and  the  temperature  of  the  body.  If,  as  stated  by  Fisher,  it  shoi 
be  found  to  have  the  property  of  directly  diminishing  sensibili 
without  ever  exciting  the  circulation  {L(Md.  Med,  Oaz^  xxv.  86 
and  if  Buchner  be  correct  in  comparing  the  influence  of  lactu* 
over  the  pulse,  to  that  of  digitalin,  and  in  ascribing  to  it  the  p 
perties  of  lowering  the  animal  heat,  dilating  the  pupil,  and  prod 
ing  sleep  and  stupor ;  then  we  shall  certainly  be  justified  in  placi 
lactucarium  among  the  cerebral  sedatives.  So  far  as  can  be 
ferred  from  other  published  accounts,  the  general  tendency 
experience  is  in  the  same  direction. 

Therapeutic  Application,  The  soporific  property  of  the  comn 
lettuce  was  well  known  to  the  ancients,  who  believed  it  also 
possess  antaphrodisiac  properties ;  and  Dioscoridea  speaks  of 
juice  obtained  from  the  wild-lettuce  at  maturity,  as  having  ii 
considerable  degree  the  qualities  of  opium.  But  to  Dr.  J.  B.  Co 
of  Philadelphia,  belongs  the  credit  of  having  first  drawn  attent 
to  the  inspissated  juice  of  the  common  lettuce  as  a  medicine, 
made  experiments  with  it  towards  the  close  of  the  last  centc 
which  were  published  in  the  fourth  volume  of  the  American  Ph 
sophical  Transactions^  and  from  which  he  inferred  that  it  was  id 
tical  with  the  opium  procured  from  the  poppy.  {Am.  DispensaU 
A.  D.  1806,  p.  408.)  The  elder  Dr.  Duncan,  of  Edinburgh,  sn 
afterwards  made  similar  investigations,  and,  in  his  treatise  on  ] 
monary  consumption,  recommended  lactucarium  as  a  substitute 
opium,  the  anodyne  properties  of  which  it  possessed,  without  be 
followed  by  similar  disagreeable  consequences.  Dr.  Fran9ois  cal 
attention  to  the  same  subject  in  France ;  and  the  consequence  ' 
the  introduction  of  the  medicine  into  use,  and  its  adoption  t 
standard  remedy  in  the  officinal  codes  of  Great  Britain  and 
United  States. 

Though  extremely  uncertain   in  its  action,  from  its  varij 
strength,  lactucarium  may  be  employed  for  calming  nervous 
quietude,  relieving  pain,  and  producing  sleep,  in  cases  in  which 
consequence  of  the  existence  of  some  contraindication,  opium  i 
not  be  used.    Thus,  having  little  or  no  stimulant  influence  over 
circulation,  it  may  be  used  in  inflammatory  and  febrile  conditi 
in  which  the  excitant  action  of  opium  might  prove  injurious, 
having,  at  least  in  an  equal  degree,  the  property  of  checking 
secretions,  it  is  better  adapted  to  the  early  stages  of  catarrhal 
ease;  and,  perhaps,  its  most  advantageous  application  is  to 
alleviation  of  cough.    It  is  said,  moreover,  to  be  less  apt  t 


CBAP.  IL]  cerebral  SEDATIVES.— LACTUCARIUM.  227 

opium  to  cause  headache,  nausea  or  other  disorder  of  digestion,  and 
constipation ;  and  may  agree  well  with  constitutions,  which  from 
idiosyncrasy  may  not  be  kindly  affected  by  that, narcotic. 

It  has  been  specially  recommended  to  allay  cough  in  phthisis, 
catarrh,  and  other  pulmonary  complaints;  to  compose  nervous  irri- 
tation and  produce  sleep  in  febrile  diseases  of  all  kinds,  idiopathic, 
eiaDthematous,  and  symptomatic;  and  to  relieve  pain  in  chronic 
rbenmatism,  colic,  gastralgia,  and  excessive  sensibility  of  the  eyes. 
Tlie  dose  of  it  is  from  five  to  fifteen  or  twenty  grains ;  that  of  the 
ilcoholic  extract,  from  two  to  five  grains.  The  Edinburgh  College 
directs  a  Tincture  (TiNCTURA  Lactucarii,  Fd.\  the  dose  of  which  is 
from  thirty  minims  to  two  fiuidrachms. 
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CHAPTER  III. 
Meratives. 

These  are  medicines  which,  without  essentially  elevating 
pressing  the  vital  actions,  nevertheless  produce  changes  i 
organization  or  functions,  which  render  them  available  for 
dial  purposes.  The  stimulant  or  sedative  power  is  not  incoi 
ble  with  the  alterative.  The  latter  may  operate  at  the  same 
with  one  of  the  two  former,  either  conjointly  upon  the  sai 
separately  on  a  different  part  or  function.  But,  so  far  as  the 
cine  is  an  alterative,  its  curative  influence  depends,  not  on  t 
altation  or  depression,  general  or  local,  which  it  may  produc 
on  changes  wholly  independent  of  these  effects,  and  whi( 
usually  unappreciable,  or  at  least  not  obvious  in  health.  I 
the  name  is  generally  applied  to  medicines  which,  so  far  as  n 
their  relation  to  the  system  as  alteratives,  produce  no  readi! 
cernible  change  in  the  healthy  state,  and  are  only  known  to-f 
remedial  powers  by  the  result  of  their  use  in  disease. 

The  nature  of  the  change  effected  by  the  alteratives  maj 
subject  of  conjecture,  speculation,  or  investigation;  but  hi 
been  determined;  for,  if  satisfactorily  known,  it  would  serve 
ground  of  distinct  classification,  and  the  medicine  would  be  rei 
from  the  class  of  alteratives,  into  another  founded  on  a  d 
basis.  This  class,  therefore,  may  be  considered  as  a  temporal 
convenient  receptacle  of  those  otherwise  unclassifiable  med 
which  experience  has  proved  to  be  useful  in  disease,  but  the  i 
operandi  of  which  is  undetermined. 

I  have  said  that  we  may  speculate  in  relation  to  the  act' 
alterative  medicines;  and  the  conclusions  to  which  we  may  b 
ducted  by  our  reasoning  on  the  subject  may  possibly  be  cc 
but,  in  the  present  state  of  our  knowledge,  they  cannot  be  d< 
strated  to  be  so;  and  the  best  that  can  be  said  of  them  is  tha 
are  highly  probable. 

There  are  various  modes  in  which  alteratives  may  be  suppcx 
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act  Thus,  they  may  change  the  condition  of  the  blood,  and  may  do 
so  either  chemically  or  dynamically ;  that  is,  in  the  former  case,  by 
taking  something  from,  or  adding  something  to  that  fluid  through 
the  influence  of  affinity,  or  by  causing  new  reactions  among  its  in- 
gredients through  the  mere  influence  of  presence,  as  emulsin,  added 
to  a  watery  solution  of  amygdalin,  causes  a  reaction  resulting 
in  the  generation  of  hydrocyanic  acid;  or,  in  the  latter  case,  by 
operating  on  the  vital  susceptibilities  of  the  living  constituents  of 
the  blood,  and  changing  it  through  modiflcations  in  the  actions  of 
these  constituents.  The  chemical  result  might  be  produced  equally 
in  the  blood  removed  from  the  body,  and  destitute  of  life ;  the 
dynamic  results  could  happen  only  in  the  fluid  while  still  living. 
Thus,  alkalies  may  be  supposed  to  render  the  fibrin  of  the  blood 
more  soluble,  and  iathis  way  diminish  its  coagulability;  while  the 
presence  of  mercury  in  the  circulation  may  bring  about  the  same 
result  by  poisoning  the  fibrin,  as  it  were,  and  affecting  it  through 
its  vital  properties. 

Another  mode  in  which  the  alteratives  may  be  supposed  to  act, 
tnd probably  do  act,  is  by  modifying  the  state  of  the  solid  tissues; 
tnd  here  too  they  may  either  exert  a  chemical  agency  upon  the 
rtructure,  combining  with  it,  or  in  some  measure  decomposing  it, 
orniaj  simply  afiect  its  functions  through  its  vital  susceptibilities, 
without  undergoing  any  change  themselves,  or  producing  any  che- 
mical change  in  the  tissue. 

A  third  method,  in  which  the  alterative  may  be  imagined  to  act, 
i>  by  neutralizing,  decomposing,  or  eliminating  some  noxious  agent 
that  may  exist  in  the  system,  either  the  result  of  some  pathological 
process,  or  introduced  from  without  Thus,  it  has  been  conjec- 
tured that  mercury  cures  syphilis  by  destroying  the  peculiar  con- 
ttgious  virus,  the  presence  of  which  in  the  body  causes  and  sustains 
^t  disease;  colchicum  has  been  supposed  to  cure  gout  by  elimi- 
nating uric  acid  and  urea  through  the  kidneys;  and  there  is  good 
i*Mon  to  believe  that  iodide  of  potassium  acts  favourably  in  lead- 
poisoning,  by  dislodging  the  lead  from  its  seat  in  the  tissues,  and 
forming  with  it  a  compound,  soluble 'in  the  blood,  and  thus  capable 
<>f  elimination. 

Still  another  mode  of  operation,  to  which  fancy  has  ascribed  the 
efficiency  of  alteratives  in  certain  diseases,  the  cutaneous  eruptions 
fof  example,  is  by  a  poisonous  action  on  the  sporules  of  microscopic 
fingi,  or  on  the  fungi  themselves,  which  may  be  imagined,  by  cir- 
ctilaiing  in  the  blood,  to  take  root  in  various  tissues,  and  produce 
disease  by  their  growth  and  propagation. 
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Each  one  or  all  of  tbe  above  methods  of  alterative  action  mij 
possibly  be  true ;  but  do  one  of  them  can  be  said  to  have  been 
positively  demonstrated;  and,  in  the  mean  time,  the  medicines  znaj 
continue  to  rank  with  the  alteratives,  until  experimental  invesli* 
gation  shall  have  satisfactorily  settled  their  claim  to  another  and 
better  defined  position. 

The  alterative  property  is  by  no  means  identical  in  the  different 
individuals  of  the  class.  Each  probably  has  a  mode  of  action  mora  i 
or  less  peculiar  to  itself,  adapting  it  specially  to  certain  curatiTe 
purposes.  Thus,  mercury  has  extraordinarily  curative  powers  oicr 
inflammation,  arsenic  over  chronic  cutaneous  diseases,  iodine  over 
scrofula,  and  colchicum  over  gout. 

It  is  obvious,  from  the  foregoing  remarks,  that  the  applicability 
of  the  alteratives  to  the  several  diseases  in  which  they  have  been 
found  useful  or  curative,  is  a  point  to  be  determined  only  by  expe- 
rience. It  is  on  this  ground  alone,  and  not  that  of  d  priori  reason- 
ing, based  upon  their  known  physiological  action,  that  their  special 
application  in  practice  must  rest.  There  is  little,  therefore,  to  be 
said  of  them  in  common,  in  relation  either  to  their  effects  on  the 
system,  or  therapeutic  application.  Each  one  of  them  must  be  con- 
sidered separately  in  all  its  relations. 

Most  of  the  medicines  here  treated  of  as  alteratives  have  tlao 
other  properties,  which  might  attach  them  to  other  classes  of  medi* 
cines;  and,  again,  there  are  many  medicines  which,  though  usually 
employed  in  reference  to  certain  well  known  physiological  methods 
of  operating,  and  therefore  considered  in  other  classes,  have  also 
alterative  properties,  which  render  them  occasionally  useful  in  dis- 
eases, in  which  the  class  with  which  they  are  associated  are  not 
indicated.  Thus,  mercury,  which  is  the  most  efEcient  alterative, 
often  does  good  by  increasing  the  various  secretions,  and,  in  one  of 
its  combinations  is  an  excellent  cathartic,  and  in  another  a  tolera- 
bly certain  emetic ;  on  the  other  hand,  tartar  emetic,  which  is  usually 
employed  for  its  sedative  or  emetic  property,  or  for  its  stimulant 
influence  over  the  secretions,  sometimes  does  good  in  disease  with- 
out any  discoverable  modificktion  of  the  functions,  or,  in  other 
words,  by  an  alterative  operation.  These  accessory  qualities  ars 
either  considered  incidentally  to  the  main  property  upon  which  tbe 
classification  of  the  medicine  depends,  or  serve  as  the  basis  of  ^ 
double  or  triple  position  in  different  classes,  as  'their  relative  i^' 
portance  may  seem  to  demand. 
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I.  MERCURY. 

nYDBARGYRUM.  U.  S^  Lond.,  Ed.,  Dub. 

Stfn,  Quicksilver. — Argentum  Vivum. 

Though  known  to  the  ancients,. mercury  does  not  appear  to  have 
been  used  by  them  as  a  medicine.  The  Arabian  physicians  em- 
ployed it  externally  in  cutaneous  diseases;  and,  in  the  same  mode 
of  application,  it  was  recommended  in  syphilis  by  Widmann,  in  a 
work  published  in  1497 ;  but  the  noted  Paracelsus,  who  flourished 
in  the  earlier  part  of  the  following  century,  is  said  to  have  been  the 
first  to  venture  on  its  internal  use.  I  shall  first  treat  generally  of 
its  effects  on  the  system,  and  therapeutic  application,  and  after- 
wards of  its  several  preparations,  with  what  is  peculiar  to  each. 

1.  Effects  on  the  System. 

Given  in  very  small  quantities,  so  as  to  produce  no  obvious  phy- 
Biological  eflFect,  mercury  often  operates  most  beneficially  in  disease. 
More  largely  administered,  it  gives  rise  to  a  peculiar  condition  of 
system,  attended  by  certain  characteristic  phenomena,  which,  in  the 
*?pegate,  are  produced  by  no  other  cause  or  combination  of  causes. 
One  of  the  first  and  most  striking  of  these  symptoms  is  sore-mouth 
^'ith  salivation.    Hence,  this  systemic  effect  of  mercury  may  be 
distinguished  as  its  sialagogue  operation;  not  that  the  affection  of  the 
^outh  is  at  all  essential  to  the  condition,  but  because  it  is  one  of 
the  most  characteristic  and  available  signs.    Some  give  the  name 
^f  mcrcurialism  to  this  general  influence  of  the  metal ;  and  it  is 
perbaf)8  as  convenient  as  any  other.    Under  these  two  heads  of  its 
insennble  operation^  and  its  siahgogue  influence  or  full  mercurialism^ 
together  with  that  of  its  hdal  action^  may  be  considered  all  the  phy- 
siological effects  of  mercury,  and  its  remedial  applications.     In 
relation  to  those  efifects  of  certain  mercurials  which  serve  to  rank 
them  in  other  classes,  as  the  purgative  effect  of  calomel,  the  emetic 
of  turpeth  mineral,  and  the  caustic  of  corrosive  sublimate,  they  will 
be  fully  considered  elsewhere,  and  may  be  left  out  of  view  in  this 
place,  where  we  are  to  consider  mercury  in  reference  to  its  peculiar 
or  alterative  properties. 

a.  Loccd  Effects, 

Tn  its  pure,  uncombined  state,  the  metal  is  quite  without  topical 
effect,  and  any  irritation  that  may  seem  to  proceed  from  those  of  its 
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preparations  in  which  it  exists  mainly  in  minute  division,  as  the 
mercurial  ointment  for  example,  may  be  ascribed  either  to  the  mi- 
terial  with  which  it  is  incorporated,  or  to  some  chemical  change  of 
the  metal  itself.  Its  insoluble  proto-combinations,  as  calomel  and 
the  black  oxide,  are  very  slightly  irritant ;  its  insoluble  deuto-com- 
binations,  as  the  sesquioxide  and  subsulphate,  are  much  more  so; 
and  its  soluble  compounds  of  the'  latter  character,  as  corrosive  sub- 
limate and  red  iodide,  are  extremely  irritant,  and  even  corrosive  or 
caustic.  Of  course,  when  taken  into  the  stomach,  there  is  the  same 
diflFerence  in  their  irritant  influence  upon  the  alimentary  mucoos 
membrane.  Hence,  while  the  preparations  first  mentioned  occasion 
little  disturbance  in  the  stomach  and  bowels,  the  latter  and  more 
acrid  compounds  not  unfrequently  cause  vomiting  and  purging,  and, 
in  large  doses,  may  excite  violent  and  even  fatal  inflammation. 

b.  Insensible  Operation. 

This  is  the  genuine  alterative  operation  of  the  medicine;  as  its 
remedial  influence  is  exerted  with  little  or  no  obvious  disturbance 
of  the  healthy  functions.    Nevertheless,  a  close  observation  will 
sometimes  detect  evidences  of  the  action  of  the  medicine,  even  in 
health.    There  is  not  unfrequently  some  uneasiness  in  the  stomach 
and  bowels,  occasionally  amounting  to  slight  griping  pains ;  and,  if 
the  stools  are  examined,  they  will  be  found  in  general  of  a  deeper 
or  brighter  yellow  than  in  their  normal  condition.    It  is  evident  that 
the  alterative  action  is  exerted  chiefly  on  the  liver,  the  function  of 
which  is  somewhat  augmented.    In  consequence  of  the  increased 
secretion  of  bile,  the  peristaltic  action  of  the  bowels  is  moderately 
promoted ;  and  it  is  from  the  presence  of  the  same  agent,  probably, 
that  the  sensations  above  referred  to  are  experienced.    In  some 
persons,  the  susceptibility  of  the  liver  to  this  influence  is  so  great, 
that  very  minute  doses,  even  a  single  grain  of  the  blue  pill,  or  one- 
quarter  of  a  grain  of  calomel,  will  produce  a  sensible  effect;  and 
three  grains  of  the  former,  or  a  grain  of  the  latter  will  operate  as  a 
cathartic,  with  bilious  stools.    In  others,  less  susceptible,  there  will 
only  be  a  slight  increase  in  the  softness  of  the  passages,  and  a  some- 
what greater  tendency  to  alvine  evacuation ;  while  in  others,  again, 
no  apparent  eflfect  whatever  will  be  experienced.    Why  the  liver 
should  feel  more  sensibly  than  other  organs  this  first  impression 
of  the  medicine  is  quite  intelligible.     The  absorption  takes  place, 
not  through   the  lacteals,  but  the   radicals   of  the   veins  which 
empty  into  the  vena  porta);  and  the  medicine  is,  therefore,  first 
distributed  throughout  the  liver,  coming  into  intimate  contact 
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rith   its  secreting  tissue,  and  acting  upon  this,  before  it  can 

each  the  system  generally  through  the  hepatic  vein,  and   the 

isoending  cava.    A  portion  of  it  may  possibly  be  carried  out 

tgaiQ  with  the  bile  into  the  bowels,  and  another  portion  be  de- 

tined  in  the  tissue  of  the  liver ;  so  that  but  a  small  part  of  the 

nedicine  administered  may  enter  the  general  circulation.    Hence, 

pobably,  it  is,  that  no  sensible  influence  is  exerted  upon  the  sys- 

ten  at  large.    Nevertheless,  experience  has  shown  that  other  thera- 

pGtic  effects,  besides  those  dependent  on  a  change  in  the  hepatic 

(wction,  are  often  experienced  from  this  insensible  operation  of 

mrcury;  and  some  of  the  medicine  must  consequently  escape  the 

•ecetory  and  detaining  force  of  the  liver,  and  enter  into  the  gene- 

nlsystem.    If  this  explanation  is  correct,  the  external  application 

of  rercury  should  be  attended  with  less  of  this  preferable  influence 

«p(X  the  liver ;  and  such  has  been  uniformly  the  result  of  my  own 

ohsevation.     Few,  I  presume,  would  expect  so  energetic  an  altera- 

tiveiction  on  the  liver  from  mercurial  inunction,  as  from  the  inter- 

m1  6e  of  calomel  or  the  blue  pill;  and  yet  the  sialagogue  operation 

can  isually  be  thus  obtained  with  great  facility. 

c.  Sialagogue  Operation^  or  Full  Mercurialism. 

Thi  may  be  induced  in  two  methods;  either  rapidly,  by  large 
doses  it  once,  or  more  gradually  and  safely,  by  small  doses  more  or 
leas  frquently  repeated.  The  effect  is  very  complicated ;  the  most 
promient  phenomena  being  sore-mouth  with  salivation,  excite- 
ment cf  the  circulation,  increase  of  the  secretions  generally,  a  more 
rapid  ^sorption,  more  or  less  disturbance  of  the  digestive  function, 
wd  a  geater  sensitiveness  of  the  nervous  system.  Each  of  these 
effects  iquires  a  separate  notice. 

Salivtion. — PtyaUsm,  The  first  phenomenon  presented  is  often 
&  whitisl  appearance  of  the  lower  gums,  probably  owing  to  opacity 
«f  the  epthelium.  Soon  afterwards  the  gums  are  seen  to  be  some- 
what Bwden,  rising  up  between  the  teeth,  and  reddened  at  their 
^g«8.  it  the  same  time,  they  are  somewhat  tender  to  the  touch ; 
and  not  ufrequently  pain  is  produced  at  the  roots  of  the  teeth,  by 
finnlyclouig  the  jaws.  In  some  instances,  the  pain  in  the  throat  on 
8wallowin|is  the  first  sign  of  the  action  of  the  medicine.  A  metallic 
teste,  as^bopper  in  the  mouth,  is  also  among  the  first  symptoms; 
and  I  havorepeatedly  been  able  to  detect  the  approach  of  saliva- 
tion by  theoeculiar  fetor  of  the  breath,  before  any  other  sign  had 
presented  itelf.    It  not  unfrequently  happens  that  the  above  syrap- 
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toms  have  existed  for  some  time,  before  any  increase  of  saliva  ap- 
pears; and  occasionally  there  is  at  first  even  a  diyish  condition  of 
the  tongue.  'Sometimes,  however,  thongh  rarely,  the  salivation  or 
ptyalism  has  precedence  of  all  the  other  phenomena.  There  is  alio 
an  increased  production  of  mucus  in  the  mouth  and  fauces. 

For  therapeutic  purposes,  there  is  no  occasion  for  any  greater 
effect  on  the  mouth  than  as  above  described;  but  not  unfrequentij, 
even  when  all  due  caution  is  observed,  the  affection  is  considerahlj 
increased.  The  gums,  tongue,  cheeks,  and  fauces,  one  or  all,  svell 
and  become  painful;  deglutition  is  painful;  the  teeth,  if  cari#ai^ 
begin  to  ache;  the  tongue  is  somewhat  furred,  and  indented  by  the 
teeth  at  its  edges ;  the  saliva  is  discharged  copiously ;  the  saliiuy 
glands  swell,  together  with  the  neighbouring  areolar  tissue;  and 
the  breath  is  very  offensive,  having  a  peculiar  fetor  which  dis- 
tinguishes the  mercurial  sore-mouth  from  all  other  analogous  ifibo 
tions. 

Beyond  this  point  the  sore-mouth  should  never  be  allomed  to 
proceed,  if  it  can  possibly  be  prevented.  But,  if  the  mediciie  be 
persevered  with,  or  has  originally  been  given  in  too  large  fdose^ 
and  in  very  susceptible  persons  even  from  small  doses,  the  afoction 
sometimes  becomes  greatly  aggravated,  and,  in  its  severest  grade, 
may  be  considered  poisonous,  as  it  is  not  without  danger.  Th(  swell- 
ing internal  and  external  increases ;  the  tongue  sometimes  |rojects 
from  the  mouth,  in  consequence  of  its  greatly  augmented  bilk,  and 
is  covered  with  a  very  thick,  soft,  yellowish-white  fur,  exrmAj 
offensive  to  the  smell;  the  parotid  and  submaxillary  glands  become 
much  enlarged  and  painful ;  the  patient  cannot  open  his  Java,  swal- 
lows with  great  difficulty  and  pain,  and  is  wholly  unable  t)  articu- 
late ;  the  head  requires  to  be  supported  on  a  pillow,  and  He  saliva 
runs  in  streams  from  the  mouth ;  the  odour  of  the  breth  is  ia- 
supportably  fetid,  and  sometimes  scents  the  whole  apartmeit;  ulcer- 
ation of  the  gums,  cheeks,  and  tongue  takes  place,  with  ocasionally 
copious  and  exhausting  hemorrhage ;  the  teeth  loosen  anl  fall  oat; 
even  gangrene  of  the  soft  parts,  and  necrosis  of  the  aleolar  pro- 
cesses sometimes  occur;  and,  in  not  a  few  instances, death  ha^ 
taken  place,  or  recovery  has  been  attended  with  revolthg  or  very 
inconvenient  deformity.  One  of  the  greatest  dangers  s  from  the 
hemorrhage ;  though  a  fatal  result  may  also  be  owing  o  the  join* 
effect  of  gangrene  and  a  depraved  state  of  the  blood.  Jhave  never, 
however,  witnessed  a  fatal  case  of  ptyalism;  and,  witldae  cautioa 
in  the  use  of  the  medicine,  the  cases  must  be  extremeljrarei  indeed. 
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\  whicli  such  an  event  can  happen.  In  all  my  intercourse  with 
ledical  men,  I  have  heard  of  but  one  instance  in  which  the  fatal 
esult  might  not  have  been  avoided ;  and  in  that  case  death  was 
ocribed,  whether  justly  or  not  I  cannot  say,  to  the  local  effects 
upon  the  mouth  induced  by  a  few  grains  of  blue  mass.  This  is  no 
ligament  against  the  use  of  mercury  as  a  remedy;  for  the  same 
night  be  urged  against  the  most  innocent  medicines,  which,  in  cer- 
liiii  peculiar  states  of  the  constitution,  may  prove  highly  mischiev- 
OOL  In  a  person  predisposed  to  cholera,  a  teaspoonful  of  castor 
oil  may  bring  on  a  fatal  attack ;  and  the  scratch  of  a  pin  has  oc- 
CttioDed  death  from  erysipelas  or  tetanus.  The  possibility,  how- 
eror,  of  these  tremendous  effects  from  mercury,  should  teach  us 
always  to  be  most  watchfully  on  our  guard  against  its  abuse. 

Ercitement  of  Hie  Oirculatum.  Even  under  the  moderate  influence 
of  mercury,  the  circulation  is  often  accelerated ;  and  I  have  some- 
times thought  that  I  could  detect  an  approaching  ptyalism,  even 
before  any  effect  had  been  produced  on  the  mouth,  by  a  peculiar 
qioick,  jerking,  and  irritated  movement  in  the  pulse.  This  direct 
eflect  of  the  medicine  on  the  circulation  is  much  increased  by 
KTere  sore-mouth;  and  not  unfrequently  a  fully  formed  febrile 
condition  is  induced,  with  frequent  pulse,  headache,  furred  tongue, 
\om  of  appetite,  and  various  nervous  derangement. 

Increase  of  the  Secretions,    This  is  one  of  the  most  prominent  and 
important  effects  of  mercury.    Not  only  is  the  salivary  secretion 
inereased,  sometimes  enormously ;  but  there  is  perhaps  not  one  of 
the  secretory  functions  which  is  not  liable  to  be  similarly  affected, 
thoogh  rarely  in  an  equal  degree.    The  hepatic  secretion  is  oflen 
energetically  stimulated,  especially  when  the  medicine  is  adminis- 
tered internally.    There  is  no  cholagogue  which  approaches  in  effi- 
eiency  some  of  the  preparations  of  mercury.   A  true  cholera  morbus, 
vith  copious  vomiting  and  purging  of  bile,  is  not  unfrequently 
induced  by  a  large  dose  of  calomel.    It  has  been  already  stated, 
tW  an  increased  production  of  this  fluid  may  result  from  doses 
of  the  mercurials,  insufficient  to  cause  any  other  observable  effect 
<A  the  system.    I  consider  this  as  one  of  the  most  certain  and  best 
proved  effects  of  mercury;  and,  though  it  has  been  questioned,  I 
We,  from  personal  experience  and  observation,  no  more  doubt  on 
the  point  than  upon  the  cathartic  property  of  castor  oil.     There  is 
^ery  reason,  moreover,  to  believe  that  the  pancreas  is  stimulated 
to  increased  action.    It  is  certain  that  copious  sweating  and  diu- 
lesis  occasionally  attend  the  operation  of  the  medicine,  though  not 
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in  general  simultaneonslj.  A  sofl,  rather  moist,  and  relaxed  stite 
of  the  akin  is  a  very  common  effect.  The  mucous  secretion  ii 
also  promoted  in  all  the  different  membranes,  but  not  often  veiy 
greatly  increased,  unless  in  the  mouth  and  fauces. 

Absorption,  That  this  process  is  promoted  by  the  medicine,  ii 
inferrible  from  the  obvious  loss  of  flesh  which  takes  place  during 
the  existence  of  mercurialism,  amounting  not  unfrequently  to  greit 
emaciation.  It  is  probable  that  the  mercury  acts,  not  so  macb  ii 
a  direct  stimulant  to  the  absorbents,  as  by  promoting  that  molecolir 
change  or  disintegration  of  structure,  which  always  occurs  in  thi 
performance  of  the  various  functions,  even  that  of  nutrition,  and 
thus  throwing  a  greater  amount  than  in  health  of  the  detritos  of 
the  tissues  into  the  lymphatics  and  veins.  It  is  not  improbable  thit 
much  of  its  alterative  action  in  disease,  is  owing  to  the  change 
which  it  thus  produces  iu  the  intimate  structure  of  the  organs. 

Effects  on  the  Digestive  Organs,  These  are  always  disturbed  in 
full  mercurialization.  The  diminution  or  loss  of  appetite  is  arooog 
its  most  common  accompaniments.  Even  independently  of  the 
local  irritant  impression  on  the  alimentary  mucous  membnuM^ 
produced  by  the  more  acrid  preparations  of  the  metal,  there  ist 
disposition  to  looseness  of  the  bowels,  and  not  unfrequently  t 
purgative  effect,  resulting  in  chief  from  the  increased  production  of 
bile,  but  probably  in  part  also  from  the  augmented  mucous  and 
pancreatic  secretion. 

Effects  on  tJie  Nervous  System.  The  most  prominent  nervous 
phenomenon  of  mercurialization  is  an  increased  susceptibility  to 
impressions;  slight  causes  producing  a  disturbance  of  the  mental 
equanimity,  and  unpleasant  inSuences  of  all  kinds  having  more 
than  their  ordinary  effect.  A  fretful,  peevish  state  of  mind,  and 
irritable  condition  of  temper  are  not  uncommon;  and  restlessness^ 
wakefulness,  and  general  uneasiness  are  frequently  added  to  the 
other  sufferings.  Much  of  this  may  be  owing  to  the  local  affection 
of  the  mouth;  but  there  is  reason  to  think  that  the  nervous  centres 
are  more  or  less  disturbed  by  the  direct  contact  of  the  medicine,  as 
it  is  carried  to  them  with  the  blood.  In  very  severe  cases  of 
mercurialism,  tremors  and  convulsive  movements  are  sometimoi 
produced.  When  mercury  is  received  into  the  system  by  inhala- 
tion, it  is  said  to  be  peculiarly  apt  to  cause  derangement  of  the 
nervous  functions. 

Effects  on  tlie  Blood.     It  is   the   almost   uniform   testimony  of 
writers  and  observers  that  the  effect  of  mercury  is  to  lower  the 
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lality  of  the  blood.  The  particular  changes  produced  in  this  fluid 
ill  be  noticed  under  another  division  of  the  subject;  but  it  is 
'obably  owing  to  its  deterioration  that  the  patient,  suffering 
kter  the  continued  and  considerable  influence  of  the  medicine,  is 
>t  to  become  pale,  with  a  puffy  face,  and  edematous  extremities, 
id  sometimes  a  disposition  to  hemorrhage;  though  I  do  not 
smember  to  have  noticed  the  last  mentioned  result  in  any  case 
liifc  I  have  witnessed,  except  as  an  attendant  upon  a  severe  affec- 
ioD  of  the  mouth  and  fauces. 

Qmvalescence  from  Mercuridlism.  From  a  moderate  degree  of 
MTCurialism,  if  the  medicine  be  omitted,  the  patient  begins  to 
leeover  after  an  uncertain  length  of  time,  and  gradually  returns  to 
Whb,  with  no  other  efiect  remaining  than  perhaps  a  greater  sus- 
ttptibility,  for  a  ^ime,  to  the  morbid  influence  of  cold,  requiring* 
we  to  guard  against  undue  exposure. 

The  more  violent  forms  of  the  affection  are  generally  slow  in 
amvalescence;  leaving  behind  them  sometimes  a  tendency  to  a 
nfA  decay  and  ultimate  loss  of  the  teeth,  and,  in  rare  instances, 
debrmity  of  the  face  from  the  loss  of  portions  of  the  jaw  l)one,  or 
eontracted  mouth,  adhesions  between  the  tongue  and  cheek,  and 
difficulty  of  separating  the  jaws,  in  consequence  of  ulcerated  sur- 
jiees  having  united  together,  or  shrunk  in  the  healing  process.  I 
kave  seen  few  or  no  cases,  in  which  the  health  appeared  to  have 
ndergone  permanent  and  irreparable  injury;  but,  on  the  contrary,, 
kave  known  very  happy  changes  in  the  constitution  to  have  been 
dbcted,  and  long  continued  morbid  tendencies,  occasionally  threat- 
ening life  itself,  to  have  been  to  all  appearance  permanently 
cndicated. 

Difference  of  Susceptibility,  There  is  in  different  individuals  very 
pnt  difference  of  susceptibility  to  the  sialagogue  operation  of 
avcary.  The  smallest  doses  ordinarily  administered  will  some- 
tiates  produce  unexpectedly  violent  effects;  and  there  are  indi- 
ifiduala  whom  it  is  impossible  to  affect  by  any  quantity  which  it  is 
Hall  prudent  to  administer.  The  most  violent  and  threatening  case 
of  mercurial  sore-mouth  that  I  have  seen,  occurred  in  a  young  wo- 
■aa  to  whom  I  gave  eight  grains  of  calomel  in  the  course  of  three 
days;  and,  in  the  Pennsylvauia  Hospital,  I  once  had  a  patient  who 

vai  profusely  salivated,  as  I  was  assured  by  the  resident  physician, 

bf  one-third  of  a  grain  of  corrosive  sublimate  in  two  doses.    Pr. 

Borrows,  of  Jackson,  N.  C,  in  a  letter  to  me  dated  January,  1844, 

iofonned  me  of  a  case,  in  which  five-eighths  of  a  grain  of  calomel 
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had  acted  powerfully  as  a  sialagogue  upon  an  adult.  In  thoee 
persons  whom,  from  idiosyncrasy,  I  have  found  it  difficult  or  ut 
possible  to  salivate,  I  have  repeatedly  observed  an  unusual  aptnea 
to  be  purged  by  the  medicine;  and  have  ascribed  the  constitutiooil 
insusceptibility  to  this  very  circumstance.  The  medicine,  being 
absorbed  into  the  portal  circulation,  and  distributed  through  tb 
liver,  from  the  extraordinary  susceptibility  of  this  organ  to  bi 
affected  by  it,  is  thrown  off  with  the  bile,  which  serves  as  a  pQ^ 
gative  upon  entering  the  bowels.  Whether  such  individuals  wodH 
offer  an  equal  insusceptibility  to  the  sialagogue  action  of  the 
medicine,  introduced  into  the  system  by  inunction  or  endermicaDy, 
I  have  never  experimentally  ascertained.  In  others,  with  a  sirnihi 
constitutional  insusceptibility,  without  any  special  disposition  to 
be  purged  by  the  mercurial,  I  have  noticed  frequency  of  pulse  to 
be  induced,  without  alarming  symptoms  of  any  kind.  What 
might  have  been  the  ultimate  results  of  perseverance  I  cannot  saj, 
for  I  have  never  carried  the  medicine  beyond  what  I  conceived  to 
be  safe  limits.  But  it  is  highly  probable  that  effects  on  the  nervov 
system  would  have  been  produced,  similar  to  those  which  will  be 
noticed  directly  as  sometimes  resulting  from  the  habitual  inhala- 
tion of  the  vapour. 

Infants  are  remarkably  insusceptible  to  the  sialagogue  operatioo 
of  mercury.  Nevertheless  they  are  now  and  then  even  profusdj 
salivated ;  and,  where  the  salivary  glands  have  not  been  affected, 
I  have,  in  a  very  few  instances,  noticed  ulcers  of  the  mouth  pro- 
duced, which  I  could  ascribe  only  to  the  medicine.  But  in  no 
instance  have  I  seen  injury  ultimately  result. 

Disease  often  greatly  affects  the  susceptibility  to  the  mercnriil 
impression.  In  Bright's  disease,  at  least  that  variety  of  it  which 
may  be  ascribed  to  fatty  degeneration  of  the  kidneys,  the  system  is 
often  affected  with  extraordinary  facility ;  while  in  certain  violent 
and  malignant  fevers,  in  which  the  blood  is  greatly  diseased,  as  ia 
malignant  cases  of  yellow  fever,  it  is  often  impossible  to  indnee 
salivation.  I  once  saw  the  experiment  tried  in  a  young  man  ex- 
tremely ill  of  yellow  fever.  Calomel  was  poured  into  him  in  inde- 
fmite  quantities,  and  mercurial  ointment  was  most  eneigeticallf 
applied  over  almost  his  whole  surface,  but  without  success. 

Occasionally  mercury,  after  having  been  administered  for  soflW 
time  without  effect,  has  been  abandoned;  and,  afl»r  a  long  inter- 
val, mcrcurialism  has  apparently  taken  place,  without,  so  far  as 
was  known,  any  renewed  exhibition  of  the  medicine. 
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A  cumulative  effect  is  sometimes  also  exhibited  by  the  medi- 
ae. After  having  been  exhibited  for  some  time  without  obvious 
lenomena,  it  begins  to  operate  with  great  energy,  as  if  the  whole 
lantity  taken  had  come  at  once  into  action. 
Irregular  and  Poisonous  Effects.  Ordinary  mercurialism,  as 
ready  described,  may  be  carried  so  far  as  to  prove  poisonous, 
be  patient  may  die  of  hemorrhage  from  the  mouth,  of  the  ex- 
lasting  effects  of  gangrene  and  necrosis  of  the  fauces,  jaws,  or 
loe,  or  of  a  general  cachectic  condition,  aggravated  by  the  local 
iEMStion. 

But  there  are  also  abnormal  effects  of  mercury,  which  may  be- 
xxne  sources  of  danger  or  solicitude.  Sometimes,  instead  of 
Ibowing  itself  mainly  upon  the  mouth  and  neighbouring  parts,  it 
lets  more  especially  upon  the  great  vital  organs,  producing  much 
listarbance  of  their  functions,  and  profound  debility.  Such  a  con- 
litioQ  is  described  by  Dr.  Pearson,  as  sometimes  resulting  from  the 
ibose  of  mercury  in  the  hospitals.  The  symptoms  stated  by  him, 
ire  small  and  frequent  pulse,  precordial  anxiety,  pale  and  con- 
tracted countenance, 'great  nervous  agitation,  and  alarming  general 
veakness.  In  this  condition,  death  sometimes  follows  any  sudden 
eflbrt,  such  as  rising  from  bed  and  attempting  to  walk.  I  have 
■ever  witnessed  this  effect  of  mercury. 

When  given  in  states  of  system  in  which  the  blood  is  already 
peatly  depraved,  and  especially  when  there  is  existing  ulceration 
rith  a  phagedenic  tendency,  or  disposition  to  passive  hemorrhage 
9r  gangrene,  mercury  has  sometimes  appeared  to  aggravate  the 
i&ction,  causing  a  more  rapid  progress  of  disorganization,  and 
kttteiiing  the  &tal  issue;  perhaps  producing  it,  when  it  might 
otherwise  have  been  avoided.  This,  however,  is  not  peculiar  to 
■crcury.  Any  other  agent  which  has  the  property  of  lowering 
the  quality  of  the  blood,  of  diminishing  its  plasticity,  and  impair- 
ing as  well  its  reparative  as  its  supporting  properties,  would  have 
Ae  same  effect.  It  has  thus  proved  injurious  in  certain  cases  of 
Krofiilous,  syphilitic,  and  cancerous  cachexia,  and  other  analogous 
conditions  of  system.  It  may  have  even,  in  some  instances,  so  far 
^paired  the  blood  through  its  own  unaided  influence,  as  to  give 
^aggravated  and  alarming  character  to  any  accidental  wound  or 
nicer.  It  has,  however,  no  special  tendency  to  cause  ulceration 
Aewhere  than  in  the  mouth;  and  here  the  affection  is  a  mere 
'ttnlt  of  the  inflammation,  though  no  doubt  aggravated,  and  ren- 
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dered  more  difficult  of  cure  by  the  depraved  state  of  the  blood  in 
some  oases. 

Sometimes  mercary,  instead  of  acting  as  usually  upon  tbe  moadii 
throws  its  whole  force  apparently  on  tlie  nervous  centres^  prodacing 
paralytic  phenomena^  and  other  evidences  of  impaired  nervous  power. 
This  is  said  sometimes  to  have  been  the  case  where  it  has  been  ad* 
ministered  internally ;  but  I  have  never  witnessed  the  effect,  tod 
have  no  doubt  that  the  result  has  often  been  ascribed  to  the  mereo* 
rial  influence,  when  it  was  nothing  more  than  a  sequence,  and  retUy 
dependent  on  other  causes,  perhaps  upon  the  very  disease  which 
the  mercury  was  given  to  relieve.  But  there  is  no  reason  to  doubt 
the  occurrence  of  a  state  of  system,  to  which  the  name  of  ahakmi 
palsy  or  mercurial  palsy  has  been  given,  as  an  effect  of  habitual  ex- 
posure to  the  vapours  of  the  metal.  This  affection  is  most  apt  to 
occur  among  the  workmen  engaged  in  metallurgic  or  manufactor* 
ing  processes,  in  which  the  air  becomes  necessarily  more  or  kn 
impregnated  with  the  vapour  of  the  metal,  as  in  the  mining  and 
melting  of  mercurial  ores,  the  silvering  of  mirrors,  &a  The  con- 
stant inhalation  of  these  vapours  is  said  to 'Occasion  wandering 
pains ;  mental  hebetude ;  trembling  of  the  muscles,  beginning  in  the 
arms,  and  extending  more  or  less  over  the  body ;  sometimes  stam- 
mering; vertiginous  sensations,  and  failure  of  the  memory;  and  at 
length,  if  the  exposure  continue,  paralysis,  epileptic  convulsiooi^ 
delirious  hallucinations,  imaginary  terrors,  coma,  and  death.  Some- 
times palsy  of  one  or  more  of  the  limbs  has  been  noticed,  as  an 
attendant  or  result  of  severe  mercurialism  of  the  ordinary  cha- 
racter. 

An  eruptive  affection,  variously  denominated  eczema  mercurialBf 
erythema  mercuriaU^  lepra  mecurialis,  and  hydrargyria,  sometimei 
accompanies  mercurial  influence,  but  whether  always  an  effect  of 
the  mercury  may  be  doubted.  The  eruption,  as  I  have  seen  it,  has 
accompanied  profuse  sweating,  proceeding  from  other  causes  than 
the  mercury,  and,  like  the  ordinary  sudamina  or  miliary  eruption 
so  common  in  that  state  of  skin,  might  have  been  ascribed  as  fairly 
to  those  other  causes  as  to  the  mercury.  The  affection  consists  in 
the  eruption  of  innumerable  minute  vesicles,  with  more  or  less  red- 
ness, itching  and  soreness,  and  a  rough  feeling  under  the  fingen, 
sometimes  extending  over  the  whole  body.  They  often  at  the  first 
glance  appear  like  small  papulae,  but  a  close  examination  shows 
that  they  are  filled  with  a  clear  liquid.  In  two  or  three  days  this 
has  become  turbid  and  opaque,  and  the  vesicles  attained  the  size  of 
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a  pin^s  head ;  after  which  they  generally  dry  up,  and  desquamation 
of  the  skin  follows.    They  are  said  occasionally  to  break,  and  pro- 
dace  excoriated  surfaces,- which  discharge  serum  copiously,  like  those  • 
of  eczema  rubrum,  and  from  which,  when  they  heal,  the  epidermis 
separates  in  large  flakes,  and  sometimes  with  the  loss  of  the  hair 
and  nails.   I  have  never  seen  anything  which  could  be  at  all  ascribed 
U)  mercury  exhibit  these  latter  phenomena;  though  I  have  fre- 
quently witnessed  similar  cases  of  eczema  rubrum,  which,  if  mer- 
cury had  by  accident  been  taken,  would  probably  have  been  as- 
cribed to  it.    I  have  little  doubt  that  the  fatal  cases  of  mercurial 
eczema,  reported  by  some  writers,  were  independent  of  mercury, 
i      and  bad  but  an  accidental  connexion  with  that  medicine. 
{        Excessive  sweating  is  sometimes  caused  by  the  mercurials,  and  is 
f      accused  of  having  produced  dangerous  exhaustion.  . 
i         As  to  the  various  chronic  skin  diseases,  the  pains  in  the  bones  tvith 
i      n«fa,  the  chronic  enlargement  of  the  lymphatic  glands,  the  ulcers,  like 
^     those  of  syphilis,  in  the  fauces  and  upon  the  surface  of  the  body,  the 
f      Mis,  4c.,  &C.,  which  have  been  ascribed  to  mercury,  I  believe  that 
it  is  wholly  guiltless  of  all  of  them.  ^ 

TmUment  of  Excessive  ifercurialism.  For  the  sore-mouth,  weak 
astringent  washes  may  be  used,  as  infusion  of  green  tea,  galls,  sage, 
or  cinchona,  water  acidulated  with  sulphuric  acid,  or  solution  of 
ioetate  of  lead,  sulphate  of  zinc,  or  alum.  I  have  usually  employed 
wetate  of  lead,  in  the  proportion  of  two  or  three  grains  to  the  fluid- 
OQDoe  of  water;  though  it  has  the  disadvantage  of  temporarily  black- 
^ing  the  tongue  and  teeth,  by  forming  sulphuret  of  lead.  Solution 
or  honey  of  borax,  and  tar- water,  or  smearing  the  inflamed  parts 
with  tar  itself,  have  been  recommended.  Yelpeau  directs  his  pa- 
tients to  rub  a  little  powdered  alum  on  their  gums,  three  or  four 
times  a  day.  Dr.  Watson  has  found  nothing  better,  for  correcting 
the  excessive  flow  of  saliva,  than  a  mouth-wash  composed  of  one 
P»rtof  brandy  to  four  or  five  of  water.  Tincture  of  iodine,  or  the 
<^rapound  tincture  diluted  with  water,  is  said  to  have  proved  very 
efficacious.  To  correct  the  offensive  odour,  solutions  of  creasote, 
chloride  of  soda,  or  chloride  of  lime  in  water  may  be  used ;  one  part 
rf  either  of  these  substances  being  dissolved  in  100  parts  of  water. 
Charcoal,  in  fine  powder,  has  been  employed  for  the  same  purpose. 
When  there  are  painful  or  obstinate  ulcers,  they  may  be  touched 
^ith  a  strong  solution  of  nitrate  of  silver. 

The  mercurial  must  of  course  be  suspended  on  the  occurrence  of 
unpleasant  symptoms.    Exposure  to  cold  and  dampness  should  be 
VOL.  11.— 16 
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avoided,  and  the  patient  should  wear  flannel  next  his  skin.  It  n 
said  that  the  sudden  checking  of  profuse  salivation  by  a  cold  damp 
air  has  caused  internal  pains,  irritation  of  stomach,  and  even  ooa- 
vulsions.  To  relieve  the  local  pains  and  restlessness,  opium  nuff 
often  be  given  advantageously  by  the  mouth.  If  the  paiD  and 
swelling  of  the  parotids  are  considerable,  leeches  may  be  emplojdl 
with  relief,  and  even  blisters  may  be  applied  in  obstinate  ctM 
Should  the  tongue  be  much  swollen,  leeches  should  be  applied 
under  the  chin.  The  saline  laxatives  may  also  be  given,  and,  if 
there  is  fever  with  a  hot  skin,  the  neutral  mixture  or  effervescing 
draught  Certain  medicines,  taken  internally,  have  been  moA 
praised  as  having  peculiar  ef&ciency  in  arresting  the  mercurial  in- 
fluence. Among  the  substances  recommended  for  this  purpose  are 
tartar  emetic,  ax^tate  of  lead,  nitre,  iodine,  sulphur,  and  chlorate  of 
potassa.  The  last  mentioned  salt  has  recently  been  used  with  grett 
supposed  advantage  by  MM.  Herpin  and  Blache.  They  give  from 
thirty  grains  to  half  a  drachm  in  the  course  of  the  day,  and  eme 
their  patients  in  from  four  to  six  days.  {Bull,  de  Thirap^  xlviiLSt 
and  120.)  In  prostration,  with  gangrene  or  necrosis,  it  will  be 
necessary  to  have  recourse  to  quinia,  opium,  the  fermented  liqnoRi 
and  nutritious  food.  In  anemic  cases,  the  chalybeates  shoiiddbe 
employed. 

Should  the  poisonous  action  described  by  Pearson  be  indooed, 
the  patient  should  be  removed  into  a  pure  air,  duly  stimulated,  and 
nourished  with  milk,  or  other  easily  digested  and  nutritious  foci 

For  the  nervous  disorders  resulting  from  the  inhalation  of  the 
vapours  of  mercury,  and  all  other  cases  of  chronic  poisoning  fiw 
the  medicine,  iodide  of  potassium,  as  recommended  by  M.  Melsena, 
would  probably  be  the  best  remedy,  in  conjunction  with  tonioi 
From  five  to  ten  grains  or  more  may  be  given  three  times  a  day. 
In  these  cases,  it  is  probable  that  the  metal  is  fixed  in  the  cerebnl 
or  nervous  tissue,  from  which  there  may  be  good  hope  that  the 
iodide  will  disengage  it.  If,  upon  re-entering  the  circulation,  it 
should  produce  salivation,  this  would  soon  cease  with  the  dischaige 
of  the  metal  by  the  emunctories,  and  no  harm  would  result 

For  the  affection  of  the  skin  (eczema  mercuriale),  the  best  treit- 
ment  consists  of  demulcent  lotions,  emollient  baths,  and,  in  case  of 
fever,  the  saline  laxatives  and  refrigerant  diaphoretics. 

Excessive  sweating  must  be  combated  by  sulphate  of  quinia  and 
the  mineral  acids. 
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2.  Mode  of  Operation. 

at  mercury  is  absorbed  is  proved  by  tbe  following  facts. 
Q  rubbed  upon  the  skin  it  in  part  disappears.  After  adminis- 
n,  it  has  been  detected  by  chemical  tests  in  the  blood,  saliva, 
iration,  bile,  and  urine,  and  is  said  to  have  been  found  in  the 
Uic  state  in  the  brain,  bones,  cellular  tissue,  lungs,  &c.  Infants 
ed  with  syphilis  are  asserted  to  be  treated  effectually  by  the 
aistration  of  mercurials  to  the  nurse.  After  the  use  of  sulphur 
ome  time,  the  exhibition  of  mercury  has  been  followed  by 
cening  of  the  skin ;  from  which  it  is  inferrible  that  both  sub- 
ses  were  thrown  out  of  the  circulation  with  the  cutaneous 
ipiration,  and  combined  afler  elimination  to  form  the  black 
buret  of  mercury.  Gold,  worn  about  the  person  of  individuals 
IT  the  influence  of  mercury,  is  said  to  become  whitened  by 
Igamating  with  that  metal  escaping  with  the  perspiration. 
lid  all  these  statements  not  be  admitted  as  sufficiently  authentic, 
igh  will  still  remain,  of  which  there  can  be  no  reasonable 
)t,  to  establish  the  fact  of  the  absorption  of  the  metal.  It  is 
necessary  to  suppose  that  it  enters  the  blood  in  an  uncombined 
I.  On  the  contrary,  it  may  be  considered  as  almost  certain 
when  presented  in  a  finely  divided  state,  either  incorporated 
other  substances,  or  in  the  form  of  vapour,  to  any  absorbing 
ice,  whether  that  of  the  alimentary  mucous  membrane,  the  pul- 
ary  air-cells,  or  the  skin,  it  meets  before  absorption,  or  in  the 
)f  being  absorbed,  with  substances  which,  by  combining  with  it, 
ier  it  soluble  in  the  blood.  M.  Mialhe  has  shown  that  metallic 
nury,  in  contact  with  the  air  and  the  solution  of  an  alkaline 
ride,  is  partially  converted  into  the  soluble  bichloride  of  mer- 
r,or  corrosive  sublimate,  and  may  in  this,  if  in  no  other  mode, 
access  into  the  circulation.  The  simple  fact  that  its  effects 
a  the  system  are  obtained,  no  matter  to  what  surface  capable 
ihBorption  it  may  be  applied,  is  alone  a  sufficient  proof  that  it 
ntes  through  this  agency. 

Admitting  then  that  all  the  mercurial  effects,  except  those  strictly 
ieal,  result  from  its  entrance  into  the  circulation,  the  next  in- 
ry  which  suggests  itself  is,  in  what  method  precisely  it  produces 
K  effects. 

t  is  a  very  common  opinion,  which  seems  to  rest  on  incontro- 
tible  evidence,  that  it  affects  the  character  of  the  blood  itself, 
^r  the  occurrence  of  sore-mouth,  this  fluid  is  stated,  when  drawn 
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from  the  body,  to  present  the  bufly  coat  of  inflammation.  The  ex- 
periments of  Dr.  Samuel  Wright  have  determined. that  its  solid  ooo- 
stituents  are  notably  diminished,  including  albumen,  fibrin,  and  red 
corpuscles ;  that  it  abounds  in  fetid^  fatty  matter;  and  that  it  is  mon 
than  ordinarily  prone  to  decomposition.  The  coagulability  is  ioi' 
paired,  and  the  coagulum  softer  than  in  health.  The  pallid  aspect 
of  those  under  its  influence  proves,  without  the  necessity  of  ezpan> 
ment,  the  deficiency  in  red  corpuscles.  That  the  mercurial  should 
produce  these  results  by  a  direct  chemical  agency,  is  an  idea  whoSy 
incompatible  with  the  minuteness  of  the  quantity  absorbed.  Tke 
best  explanation  seems  to  be,  that  it  operates  upon  the  vital  pro* 
perties  of  the  red  corpuscles  and  fibrin,  lowering  their  grade  of  ritd 
energy,  and  disposing  them  to  fatty  degeneration.  Hence  the  ex« 
cess  of  fat,  at  the  expense  of  these  ingredients.  The  offensive  odoor 
of  the  fatty  matter  is  another  evidence  of  the  deterioration  wlueh 
has  been  undergone  in  the  change.  The  buf^  coat  only  evinces  t 
relative  excess  of  fibrin  over  the  red  corpuscles,  not  an  absolute 
excess  of  the  former,  and  cannot  be  admitted  as  proof  of  a  stheme 
condition  of  the  blood.  This  depreciation  in  the  character  of  tba 
circulating  fluid  is  probably  one  of  the  agencies,  through  vhick 
mercury  exercises  its  therapeutic  influence.  It  no  doubt  contri- 
butes  to  the  cachectic  condition,  which  characterizes  the  prolonged 
and  excessive  action  of  the  medicine. 

But  the  mercury  has  also  a  direct  influence  over  the  varicw 
solid  tissues,  which  it  affects  according  to  their  several  peculiarities 
of  susceptibility.    Its  general  action  appears  to  be  irritant    The 
heart  is  stimulated  to  increased  action.     The  tissues  of  the  moutii 
appear  to  be  peculiarly  susceptible,  and  to  suffer  accordingly.  The 
digestive  apparatus  feels  the  dusturbing  influence,  in  part  perhips 
from  the  direct  action  of  the  mercury,  but  probably  still  more  from 
sympathy  with  the  inflamed  mouth,  and  the  injurious  influence  of 
the  impaired  blood.     The  various  secretory  functions  are  stiffltt- 
lated,  in  order  that  they  may  eliminate  the  injurious  agent   I  have 
already  endeavoured  to  explain  why  the  hepatic  function  is  spe- 
cially affected.    The  excessive  flow  of  saliva  may  be  referred  in 
part  to  the  stomatitis.    There  can,  I  think,  be  little  doubt  that  mer- 
cury has  a  special  tendency  to  act  on  the  salivary  glands,  and  thtt, 
independently  of  the  sore-mouth,  it  would  promote  their  secretion 
in  a  greater  degree  than  any  other  except  the  hepatic;  but  there  is 
as  little  doubt  that  the  existence  of  the  stomatitis  adds  very  greatlj 
to  its  efficiency  in  this  respect,  through  the  well-established  physiolo 
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^  law,  that  a  gland  is  stimulated  by  any  irritation  of  the  tissue 
ar  which  its  secretory  duct  opens. 

Bat  probably  the  most  important  alterative  influence  of  mercury 
exerted  upon  the  ultimate  organic  constituents  of  the  tissues,  on 
bich  it  may  be  supposed  to  act  as  upon  the  living  constituents  of 
le  blood,  hastening  their  disintegration,  and  thus  revolutionizing 
i  some  degree  all  the  working  parts  of  the  system,  through  the 
emoval  of  the  old,'and  the  substitution  of  new  structure.  That  it 
lis  such  an  operation,  is  proved  by  the  rapid  emaciation  which 
akes  place  during  mercurialization.  The  efiete  matters  resulting 
lom  this  disintegration  are  thrown  into  the  blood,  whence  they 
actpe  by  the  excretory  outlets.  Hence  in  part  probably  the  foreign 
bkid  matter  in  the  blood,  and  the  stimulant  influence  on  the  glands 
rhereby  it  is  eliminated.  Hence,  moreover,  the  loaded  state  of  the 
M&va,  which,  from  the  analyses  given  by  Simon,  contains  an  in- 
neise  of  solid  ingredients  over  the  normal  proportion. 

In  general  there  is  reason  to  believe  that  mercury  is  rapidly 
elifflinated  from  the  system,  which  seems  to  be  less  tolerant  of  its 
presence  than  of  most  of  the  other  metals.  Thus,  Orfila  states 
(hat,  in  his  experiments  on  animals  with  different  metallic  salts,  he 
bas  found  that,  after  they  had  been  administered  for  some  time, 
riiilelead,  copper,  and  silver  could  be  detected  in  the  tissues  at  the 
sad  of  six  or  eight  months  from  the  date  of  their  omission,  mer- 
ely had  generally  disappeared  in  eight  or  ten  days,  and  had  been 
bood  only  in  one  instance  so  late  as  the  eighteenth  day.  {London 
M  Times  and  Oaz^  March,  1852,  p.  279.) 

Bat  this  elimination  seems  to  be  not  always  complete.  Reference 
bis  already  been  made  to  the  fact,  that  mercurialization  has  come 
on, in  some  instances,  to  all  appearance  at  least,  long  after  any  mer- 
cury had  been  taken  into  the  system.  It  is  possible  that,  in  the 
change  of  tissue  which  takes  place  under  its  influence  while  circu- 
buiog  in  the  blood,  there  may  be  matters  produced,  or  set  free, 
capable  of  forming  with  the  mercury  a  compound  insoluble  in  that 
Bold;  or  chemical  reagencies  may  be  brought  into  existence  which 
nay  serve  to  reduce  the  metal ;  in  either  case,  the  insoluble  mer- 
nrial  is  deposited  in  the  tissue,  and  must  remain  until  some  influ- 
noe  is  brought  to  bear  upon  it,  capable  of  eflfecting  its  re-solution, 
lence,  possibly,  the  metallic  mercury  which  is  asserted  to  have 
een  found  in  the  brain  and  elsewhere.    Confirmation  of  this  view 

afforded  by  the  observations  of  Mialhe,  Melsens,  and  others. 
has,  Mialhe  has  shown  that,  in  the  presence  of  an  oxygenizing 
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agent,  and  one  of  the  alkaline  chlorides,  mercury,  in  the  metallie 
state,  or  any  of  its  ordinary  insoluble  combinations,  becomes  solable 
in  the  blood;  and,  according  to  the  experiments  of  Melsens,  iodide 
of  potassium  has  the  similar  property  of  rendering  the  mercariali 
soluble.  Hence,  it  is  only  necessary  to  suppose  that  a  sufBciesft 
excess  of  one  of  the  alkaline  chlorides  should,  under  favoanUe 
circumstances  for  oxidation,  be  present  in  the  blood,  in  order  to 
effect  a  solution  of  the  deposited  metal,  and  thus,  detaching  it  fnm 
the  tissues,  to  bring  it  into  the  circulation,  once  more  capable  of 
exercising  its  peculiar  influence  on  the  system  at  large ;  and  it 
would  seem,  from  the  experiments  of  M.  Melsens,  that  iodide  of 
potassium,  given  largely,  and  absorbed  freely  as  it  certainly  ii| 
ought  to  produce  the  same  effect.  Some  observations  made  by  Dr.  1 
Wm.  Budd  afford  still  further  confirmation.  In  one  instance,  t  * 
patient  who  had  taken  mercury  largely,  but  none  for  five  months, 
was  put  on  the  free  use  of  iodide  of  potassium,  and  in  a  few  diji 
was  profusely  salivated,  with  all  the  characteristic  phenomena  of 
mercurialism.  The  mercury  was  probably  set  free  by  the  iodide 
of  potassium,  and  thus  made  capable  of  acting;  and  Dr.  Budd  stitflB 
that  he  has  seen  many  other  cases  of  exactly  the  same  kind.  (See 
Brit,  and  For.  Med.'Chir.  Rev,,  Jan.  1853,  Am.  ed.,  p.  168.) 

The  occasional  cumulative  action  of  mercury  may  be  explained 
on  a  somewhat  similar  principle.  The  metal  itself,  and  its  insoInUe 
compounds,  can  act,  after  entering  the  stomach  and  bowels,  only  by 
becoming  soluble  there.  Ordinarily,  there  is  enough  of  one  of  the 
alkaline  chlorides  present  to  effect  this  object,  and  ordinarily,  there- 
fore, they  operate.  But,  if  this  should  not  be  the  case,  they  may 
remain  inert  until,  from  some  change  of  diet,  or  other  cause,  the 
materials  requisite  for  the  due  chemical  reaction  may  become  pre- 
sent, and  absorption  and  consequent  mercurialization  may  take 
place.  Whether  it  is  the  alkaline  chlorides,  or  some  other  agent 
that  operates,  the  result  may  be  the  same ;  and  we  are  thus  ofkred 
a  satisfactory  theoretical  explanation  of  a  phenomenon,  otherwise 
but  very  vaguely  understood. 

3.  Therapeutic  Application. 

It  will  be  most  convenient  to  treat  of  the  remedial  uses  of  mer- 
cury, as  its  physiological  effects  have  already  been  treated  of,  first  in 
reference  to  its  insensible  or  proper  alterative  action,  and  secondly 
to  the  influences  it  exerts  in  the  state  of  full  mercurialism. 
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a.   Uses  in  Reference  to  Us  Insensible  Operation. 

i  will  be  remembered  that  the  influence  of  mercury,  when  given 
18  to  produce  no  observable  effect  on  the  system,  is  exerted 
ifly  on  the  hepatic  function ;  and  the  cause  of  this  preference 

been  explained.  It  is  with  a  view  almost  exclusively  to  its 
rative  action  on  the  liver,  that  the  medicine  is  used  in  this  way. 
'^  notwithstanding  this  limitation,  it  will  be  found  that  the  varie-. 

of  morbid  condition  are  not  few,  in  which  it  proves  highly  ser- 
iable.  The  immediate  aim  is  to  stimulate  and  regulate  the 
latic  secretion ;  but  there  are  so  many  affections,  which  either 
e  their  roots  in  disorder  of  this  function,  or  are  greatly  aggra- 
ed  by  it,  that  the  curative  effects  of  the  remedy  are  greatly 
ereified.  Besides,  even  when  the  liver  itself  is  not  in  fault,  the 
rease  of  its  function  may  operate  beneficially  by  depleting  from 

portal  circulation,  and  thereby  relieving  congestion  and  irri- 
on  of  all  the  abdominal  viscera  which  are  embraced  in  this  cir- 
Uion.  The  secretion  of  bile  may  be  deficient,  deranged,  or 
essive. 

.  Deficient  secretion  is  indicated  either  by  scanty,  hard,  and  dry 
»ls,  in  which,  though  the  bile  is  sufl&cient  to  give  colour  to  the 
sages,  its  whole  quantity  is  very  small,  or  by  an  absence,  more 
less  complete,  of  the  bilious  colouring  matter.  Several  morbid 
iitions  are  connected  with  this  state  of  the  passages. 
L  slight  degree  of  it  may  be  attended  simply  with  constipation. 
\  bowels  act  sluggishly,  because  defectively  supplied  with  the 
\  which  is  one  of  their  normal  stimulants.  In  a  higher  degree, 
nduces  a  condition  sometimes  considered  as  a  phase  oi  dyspepsia^ 
letimes  rather  indefinitely  called  bilious  disorder^  which  is  marked 
epigastric  uneasiness,  feelings  of  vague  abdominal  discomfort, 
en  colicy  pains,  defective  appetite,  slight  fur  on  the  tongue,  per- 
p6  some  sallowness  of  the  face,  and  more  or  less  mental  inertness, 
pression  of  spirits,  or  even  intellectual  aberration.  Jaundice  is  a 
U  higher  stage  of  the  same  disorder.  In  this  affection,  the  secre- 
«i  of  bile  has  ceased,  the  stools  are  clay -coloured,  and  the  yellow 
louring  matter  of  the  bile,  not  escaping  by  the  regular  emunctory, 
camulates  in  the  blood,  and  is  thrown  off  in  the  urine,  upon  the 
in, and  everywhere  through  the  tissues.  All  the  above  disorders 
« grades  of  the  same  affection,  which  has  its  foundation  in  tor- 
^ity  of  the  liver;  and  the  remedy  is  to  stimulate  that  organ  to 
^creased  secretion.    From  two  to  eight  grains  of  the  blue  mass, 
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or  from  half  a  grain  to  two  grains  of  csalomel,  given  every  day  or 
every  other  day  at  bedtime,  and  followed  next  morning  befon 
breakfast  by  a  gentle  laxative,  will  very  generally  restore  the  prO' 
per  colour  to  the  passages,  and  remove  the  disorder.  In  the  slightest  . 
cases,  the  cure  is  often  effected  by  one  or  two  repetitions  of  tie  j 
smallest  dose;  in  the  severer  and  more  lasting,  it  may  be  necessa^ 
to  persevere  with  the  larger  doses  for  a  long  time,  and  even  to  call 
in  the  aid  of  other  measures.    A  severe  and  obstinate  attack  of 
jaundice  may,  I  believe,  often  be  averted  by  directing  attention  to 
the  stools  in  cases  of  slight  digestive  derangement,  and,  upon  finding 
them  deficient  in  colouring  matter,  resorting  to  the  alterative  mer- 
curial  treatment  here  pointed  o.ut. 

In  another  set  of  complaints,  instead  of  constipation  there  is 
looseness  of  the  bowels ;  and  the  passages  consist  of  liquid  matten^ 
sometimes  but  slightly  tinged  with  bile,  sometimes  wholly  destitute 
of  it,  and  resembling  oatmeal  gruel  in  appearance.  Hence  ariaeBi 
not  unfrequent  variety  of  diarrhoea ;  and  I  have  occasionally  aecn 
our  endemic  cholera  take  on  the  same  character;  the  dischaigtt 
being  nearly  colourless.  Under  these  circumstances,  either  from 
torpor  of  the  liver,  or  active  congestion  of  the  organ  interfering 
with  its  function,  the  portal  blood  is  not  carried  through  it  with 
the  ordinary  rapidity,  and  consequently  accumulates  in  the  blood- 
vessels of  the  stomach  and  bowels,  which  relieve  themselves  by 
excessive  secretion  of  serous  or  muco-serous  liquid.  The  evaca- 
ations  arc  sometimes  so  copious  from  this  cause  as  to  involve  life 
in  danger.  In  a  higher  state  of  the  congestion,  or  a  peculiar  coa- 
dition  of  the  blood,  the  vessels  relieve  themselves  by  a  sort  of 
hemorrhagic  exhalation;  the  blood  oozing  from  extensive  por- 
tions of  the  surface,  and  mixing  intimately  with  the  mucus,  w 
as  to  produce  copious  black,  tar-like  passages.  This  is  m^/awfl. 
All  these  conditions,  the  diarrhoea^  namely,  the  clwlera^  and  the 
melvena^  may  be  happily  treated  by  the  alterative  use  of  mercury, 
in  a  manner  somewhat  different  from  that  above  recommended. 
From  the  irritable  state  of  the  alimentary  canal,  the  doses  suitable 
in  constipation  might  endanger  an  increase  of  the  irritation.  Very 
small  doses  frequently  repeated,  and  combined  with  small  doses  of 
opium,  are  now  indicated.  One-sixth  of  a  grain  of  calomel  with 
one  eighth  of  a  grain  of  opium,  may  be  given  every  half  hour,  hour, 
or  two  hours,  according  to  the  urgency  of  the  case;  and,  if  a  speedy 
checking  of  the  discharge  be  deemed  essential,  a  grain  of  acetate 
of  lead  may  be  added  to  each  dose.    These  doses  should  be  con- 
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iQued  until  some  impression  is  made  on  the  disease,  and  then 
pyen  at  gradually  lengthening  intervals,  until  it  ceases;  care  being 
jiken  not  to  push  the  medicine  so  far  as  to  cause  salivation.  Some- 
iimes  it  will  be  found  useful  to  give  the  mercurial  on  this  plan 
only  every  other  day,  leaving  the  patient  without  medicine,  or  at 
least  without  the  mercurial  on  the  intervening  day. 

In  cholera  infantum,  and  the  diarrhvea  of  young  children,  deficient 
secretion  of  bile  is  an  exceedingly  common  element,  and  calls  for 
the  same  treatment.  In  these  cases,  the  dose  of  calomel  may  often 
be  reduced  with  propriety  to  one- twelfth  of  a  grain,  or  even  less, 
every  hour,  especially  when  there  is  vomiting  at  the  same  time  with 
purging.  Not  unfrequently  there  is  excess  of  acid  in  the  primse 
vie,  evinced  either  by  the  sour  smell,  or  greenish  colour  of  the 
intestinal  discharges.  Here  the  blue  pill  or  mercury  with  chalk 
may  be  substituted  for  the  calomel ;  the  former  being  associated 
with  prepared  chalk  or  oyster  shell,  in  cretaceous  mixtures.  One- 
qoarter  of  a  grain  of  the  blue  pill,  or  a  grain  of  the  mercury 
with  chalk,  may  be  given  every  hour  or  two,  until  bile  is  suffi- 
oently  restored  to  the  passages.  In  order  to  make  a  more  rapid 
impression,  the  late  Dr.  Physick  was  in  the  habit  of  treating  the 
bowel  complaints  of  children,  over  two  years  of  age,  with  much 
larger  doses  of  calomel,  giving  two  grains  every  two  hours  until 
the  disease  was  checked.  I  have  occasionally  imitated  the  practice, 
with  the  effect  of  promptly  arresting  the  discharges ;  but  the  doses 
ahoold  not  be  repeated  more  than  three  or  four  times,  on  any  one 
occasion. 

In  the  diarrhosa  which  precedes  epidemic  cholera,  the  same  absence 

of  bile  in  the  passages  may  often  be  noticed,  and  should  be  treated, 

in  the  same  way,  with  the  minute  doses  of  calomel  and  opium 

frequently  repeated.    A  more  energetic  use  of  the  same  remedy  is, 

I  believe,  indicated  in  the  earlier  stages  of  the  fully  formed  cliolera, 

in  which  the  utter  want  of  biliary  secretion  is  one  of  the  most 

prominent  symptoms,  and  its  return  one  of  the  most  favourable 

ligos.    The  combination  of  calomel,  opium,  and  acetate  of  lead, 

which  I  had  long  used  habitually  in  the  profuse  colourless  diar- 

Aoea  above  mentioned,  I  was  induced  to  resort  to,  upon  a  larger 

icile,  in  the  first  cases  of  cholera  which  occurred  to  me,  and  had 

every  reason  to  be  satisfied  with  my  success.    In  this  complaint,  it 

tt  important  to  make  an  immediate  impression.    Instead,  there- 

^^  of  the  very  minute  doses  given  in  the  less  rapid  and  dan* 

prous  affection,  I  prescribe  half  a  grain  or  a  grain  of  opionii  a 
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grain  or  two  of  calomel,  and  from  two  to  four  grains  of  acetate  of 
lead,  at  the  first  dose,  and  repeat  the  combination  every  half  hoar 
or  hour  afterwards,  in  one-quarter  or  one-half  the  quantity,  nntil 
some  impression  has  been  made  on  the  disease;  a  large  sioapisii 
being  at  the  same  time  applied  to  the  abdomen,  and  an  aQodyne 
enema  administered. 

Not  unfrequently  this  deficiency  of  bile  in  the  passages  is  asso- 
ciated, as  an  accidental  accompaniment,  with  other  diseases.  When- 
ever it  so  happens,  there  is  the  same  indication  for  the  alterative 
use  of  mercury ;  and  calomel,  or  some  other  mercurial,  should  be 
associated  with  other  remedies  in  the  treatment.  This  indication 
is  often  aflbrded  in  the  course  of  the  idiopathic  fevers^  and  varioui 
phlegmasiee^  and  the  same  rule  as  to  the  regulation  of  the  dose  may 
be  observed  as  in  the  former  cases;  that  is,  if  there  is  a  tendency 
to  irritation  of  stomach  and  bowels,  the  medicine  may  be  given  in 
small  and  often  repeated  doses;  otherwise,  in  a  larger  dose  tk 
bedtime.  I  am  very  much  in  the  habit,  under  the  latter  circum- 
stances, of  associating  from  one  to  three  grains  of  calomel,  with  the 
opium  and  ipecacuanha,  often  indicated  to  procure  rest  at  night 
In  dysentery^  in  which  the  secretion  of  the  liver  is  often  diminished, 
this  treatment  is  prominently  indicated,  even  when  there  may  be 
no'  intention  to  exhibit  the  calomel  with  reference  to  its  antiphlo- 
gistic influence. 

2.  Instead  of  simple  deficiency  of  bile,  there  is  often  a  perverid 
secretion,  as  shown  by  the  altered  colour  of  the  passages,  which  are 
now  dark-coloured,  brown,  or  black,  and  sometimes  acrid,  causing 
much  uneasiness  in  the  bowels.  The  colour  may  be  distinguished 
from  that  of  hemorrhage  by  the  absence  of  any  shade  of  redness 
when  the  stools  are  diluted.  I  have  repeatedly  noticed  that  this 
darkness  of  the  stools  is  the  first  step  towards  their  decolorization; 
implying  that  the  action  of  the  liver  is  deranged  before  being 
suspended;  and  a  very  gentle  interference  by  mercury,- under  these 
circumstances,  is  often  sufficient  to  correct  the  disorder.  As  in  the 
preceding  condition  of  the  secretion,  there  may  be  attendant  upon 
this  either  a  constipated  or  loose  state  of  the  bowels;  in  the  latter 
case,  forming  a  disease  which  has  often  been  confounded  with  true 
mela>na.  The  treatment  is  exactly  the  same  as  for  deficient  bile; 
the  larger  dose  at  bedtime  being  given  in  the  cases  with  torpid 
bowels;  the  smaller  doses,  distributed  at  short  intervals  through 
the  day,  in  those  attended  with  diarrhoea. 

3.  Singular  as  it  may  seem,  an  excessive  secretion  of  bile  by  the 
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ill  generally  yield  with  great  facility  to  the  same  treatment, 
J  that  it  is  not  merely  a  stimulant  influence  which  the 
y  exerts  on  the  liver,  but  that  its  action  is  really  alterative. 
fra  morbus  and  bilious  diarrhcea^  both  characterized  by  exces- 
scharges  of  bile,  the  treatment  which  in  my  hands  has 
acted  most  kindly,  is  that  of  the  small  doses  of  calomel  and 
repeated  at  very  short  intervals,  as  above  described.    In 

morbus,  after  the  stomach  has  been  washed  out  by  free 
ts  of  chicken  water,  or  some  other  demulcent  beverage,  let 
th  of  a  grain,  each,  of  calomel  and  opium  be  given  every 
»ur,  while  a  strong  sinapism  is  applied  over  the  abdomen, 
)  disease  will,  I  think,  be  generally  found  to  yield  speedily, 
one  be  disposed  to  smile  at  the  minuteness  of  these  doses, 

try  the  plan,  and  afterwards  decide  as  to  its  eflBciency. 
foregoing  are  the  chief  uses  of  the  mercurials,  so  adminis- 
5  to  produce  no  other  observable  effect,  than  alteration  from 
id  to  a  healthy  state  in  the  hepatic  and  digestive  functions. 
ley  may  be  beneficial,  in  the  same  doses,  in  those  affections 
h  they  are  ordinarily  exhibited  so  as  to  produce  ptyalism, 
ly  probable ;  nay  almost  certain ;  as  we  constantly  witness 
ired  result,  though  they  may  fall  short  of  salivating,  as  they 
o,  when  given  with  that  object.  They  are,  indeed,  not  un- 
tly  administered  ptirposely  in  such  affections  in  alterative 
but  it  would  be  waste  of  space  to  enumerate  such  applica- 
r  the  remedy  under  this  head;  as  they  are  to  be  considered 
ately  in  connexion  with  its  sialagogue  operation. 

Therapeutic  Application  Connected  mithfull  Mercurialism. 

uses  to  which  mercury  may  be  applied,  in  this  relation,  may 
mged  under  1.  its  sialagogue  property,  2.  its  property  of 
ting  the  secretions,  3.  that  of  promoting  absorption,  4.  its 
stimulant  property,  and  5.  that  of  changing  the  condition 
blood  and  the  tissues,  which  may  be  designated  as  its  revo- 
ring  property,  under  which  may  be  ranked  its  antiphlogistic, 
^,  and  antisyphilitic  effects, 
ia  in  Reference  to  the  Sialagogue  Effect. 
jury  is  now  no  longer  given  purposely  for  its  effects  on  the 
and  salivary  glands.  These  are  considered  only  as  signs  of 
aence  on  the  system ;  and  the  aim  is  always  to  produce  as 
f  them  as  possible,  compatible  with  other  objects.  Neverthe- 
ere  is  no  doubt  that  they  are  in  themselves  often,  to  a  certain 
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extent,  serviceable  in  disease ;  so  that,  when  they  are  accidentallj 
or  unavoidably  carried  beyond  the  degree  considered  desirahk^ 
they  are  by  no  means  always  an  unmitigated  evil.  It  i»  eyea 
highly  probable,  that  a  much  more  profound  influence  is  sometimei 
exerted  upon  disease  by  that , amount  of  general  mercurializatioa 
which  is  marked  by  severe  ptyalism,  than  by  that  attendant  upoa 
the  mere  touching  of  the  mouth.  The  ptyalism  itself  operates  ad* 
vantageously  in  two  modes ;  by  revulsion,  namely,  and  by  depb- 
tion.  In  both  these  methods  it  serves  to  relieve  inflammation  i 
the  neighbouring  parts,  as  of  the  brain,  eyes,  ears,  and  air-passaget 
The  amount  of  saliva  lost  must  sometimes  act  with  considerable 
depletory  effect  upon  the  system  at  large,  and  thus  prove  service- 
able in  inflammations  more  remotely  seated.  Sixteen  pounds  in 
said  to  have  been  secreted  in  twenty-four  hours ;  and,  as  the  saliva 
of  mercurialism  contains  a  considerable  proportion  of  organic 
matter,  there  must  have  been,  in  such  a  case,  very  considerable  loa 
to  the  system.  But,  by  almost  universal  consent,  the  good  result- 
ing, in  either  mode,  from  excessive  ptyalism,  is  considered  insuffi- 
cient to  outweigh  the  positive  sufferings  and  possible  evils  which 
may  result  from  it;  and  a  practitioner  is  scarcely  thought  justifi- 
able, either  in  aiming  to  produce  it,  or  in  not  taking  all  proper  pre- 
cautions to  restrain  it  within  proper  limits,  when  he  may  deem  that 
he  is  bound  to  run  the  risk  of  its  occurrence. 

2.  Uses  in  Reference  to  the  Stimulation  of  tJie  Secretions, 
This  effect  of  the  mercurials  may  often  be  taken  advantage  of 
therapeutically  with  great  effect.  A  condition  of  the  system  not 
unfrequently  exists  in  febrile  diseases^  in  which  the  secretions  gene- 
rally are  deficient.  The  skin  is  dry,  the  mouth  is  dry,  the  urine 
is  scanty,  and  the  bowels,  when  not  affected  with  inflammation 
or  ulceration,  are  constipated  from  a  deficiency  of  the  intestinal 
secretions,  including  the  mucous,  hepatic,  and  probably  the  pan- 
creatic. Under  these  circumstances,  no  matter  what  may  be  the 
special  disease,  a  gentle  mercurial  influence  seems  to  be  indi- 
cated, and,  according  to  my  experience,  often  proves  serviceable. 
It  should  be  brought  about  by  the  mildest  and  least  irritant  mea- 
sures. I  generally  prefer  for  the  purpose  the  mercurial  pill  or 
blue  mass,  which  may  be  given  in  the  dose  of  one  grain  every  two 
hours,  until  the  slightest  sign  of  its  action  upon  the  mouth  is  ob- 
servable, when  the  dose  should  be  given  at  longer  intervals,  so  as 
simply  to  maintain  the  degree  of  effect  produced.  The  mercurial 
may  often  be  usefully  associated,  in  these  cases,  with  a  little  ipeca* 
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lanha,  say  one-sixth  of  a  grain  to  each  pill,  when  it  is  specially 
Bsirable  to  promote  perspiration,  and  a  little  opium  also,  when 
lat  medicine  may  happen  to  be  indicated. 
To  promote  the  several  secretions,  mercury  is  not  often  given 
fj  itself,  except  in  reference  to  the  hepatic ;  but,  whenever  it  is 
lesirable  to  stimulate  this  function,  it  affords,  beyond  all  compari- 
lon,  the  most  efficient  means.  I  have  already  treated  of  its  use  in 
ihis  respect  in  the  simple  alterative  doses,. which,  without  seeming 
to  produce  much  effect  on  the  organ  in  health,  have  a  remarkable 
power  of  restoring  its  function,  when  torpid  or  deranged  from  dis- 
etse.  But  it  frequently  happens  that  a  more  powerful  impression 
is  required,  such  as  may  produce  an  obvious  effect,  either  by  pur- 
gitioD,  through  the  quantity  of  bile  secreted,  or  by  the  constitu- 
tional action  of  the  medicine.  There  is  a  certain  degree  of  incom- 
pitibility  between  these  effects  of  the  mercurials.  When  given  in 
hrge  doses  so  as  powerfully  to  stimulate  the  liver,  the  medicine  is 
ipt  to  be  carried  off  with  the  bile  secreted,  before  it  can  reach  the 
general  system,  so  that  this  often  escapes  entirely.  More  will  be 
aid  OB  this  subject  when  we  come  to  consider  calomel  as  a  purga- 
tiTe.  So  far  as  the  hepatic  secretion  alone  is  concerned,  this  result 
k  rather  desirable  than  otherwise ;  as  the  end  desired  is  obtained 
without  the  inconvenience  of  a  sore-mouth.  Hence  this  indication 
is  often  better  met  with  full  purgative  doses  of  calomel,  than  by 
such  an  administration  of  it  as  may  induce  mercurialism.  But 
not  unfreqnently  there  is  a  joint  indication  for  the  latter  effect,  and 
for  stimulation  of  the  hepatic  function ;  and,  in  such  cases,  the  me- 
dicine must  be  given  in  reference  to  both  purposes,  either  by 
dividing  the  doses,  or  adding  opium  in  order  in  some  degree  to 
control  the  purgative  tendency. 

Jaundice,  which,  as  before  stated,  will  often  yield  to  the  simple 
iterative  influence  of  mercury,  sometimes  requires  that  the  medi- 
cine should  be  carried  to  the  point  of  salivation  before  it  will 
yidd. 

Bilious  colic,  in  which  there  is  often  great  congestion  of  the  liver, 
^A  repressed  secretion,  is  most  effectively  treated  with  calomel 
ttd  opium,  which  may  often  be  advantageously  carried  to  a  slight 
ptyalism.  Two  grains  of  opium  and  from  four  to  six  grains  of 
Cornel  may  be  given  at  once,  to  be  followed,  at  the  end  of  an  hour, 
'f  the  patient  is  not  relieved,  by  half  the  dose,  and  in  another  hour, 
^ttder  the  same  circumstances,  by  another  half;  after  which,  a  dose 
^ sulphate  of  magnesia,  or  of  infusion  of  senna  with  the  same  salt. 
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may  be  giren,  and  repeated  at  proper  intervals  until  the  bowels  are 
opened. 

Dysentery  is  another  disease,  in  which  calomel  may  be  very  use- 
fully given  with  the  view  of  promoting  the  biliary  secretion ;  and 
the  same  may  be  said  of  the  bilious  remittent  and  yellow  fevers;  bul; 
in  these  complaints,  it  is  also  employed  in  fulfilment  of  other  indi* 
cations  to  be  mentioned  hereafter. 

In  fact,  in  all  diseases  whatever,  in  which  the  liver  refuses  to  ad; 
whether  from  torpor,  or  excessive  irritation  with  active  congestion, 
the  mercurials  generally,  and  especially  calomel,  are  strongly  indi- 
cated ;  not  only  in  order  to  restore  the  bilious  matter  to  the  bowehk 
which  require  it  as  one  of  their  necessary  stimulants,  but  also  to 
eliminate  from  the  blood  effete  matters,  which  might  otherwise  ex- 
ercise  an  injurious  influence  on  the  system. 

In  all  the  cases  in  which  the  object  is  specially  to  affect  the  secret 
tion  of  the  liver,  the  medicine  should  be  given  by  the  mouth ;  aSi 
being  absorbed  into  the  portal  veins,  it  is  thus  carried  directly  to 
the  seat  of  the  secretory  function,  and  exercises  its  full  inflaenoe 
on  that  function.  If  intended  to  affect  the  organization  of  tbe 
viscus,  as  in  hepatitis,  it  would  no  doubt  act  efficiently  if  absorbed 
from  the  surface  of  the  body ;  for  it  then  enters  the  general  circuit- 
tion,  and  ultimately  reaches  the  liver  by  the  hepatic  artery,  througl 
which  it  is  brought  into  direct  relation  with  the  ultimate  structure 
as  engaged  in  the  process  of  nutrition. 

On  the  skin  and  mucous  membranes,  it  is  probable  that  mer 
cury  operates  beneficially  by  stimulating  their  secretory  function 
and  maintaining  them  in  that  soft  or  moist  state  which  is  essentia 
to  their  healthy  condition.  Its  usefulness  in  chronic  cutaneouj 
eruptions,  and  chronic  inflamed  states  of  the  mucous  membranes 
may  be  explained  in  part  in  this  way ;  but  it  probably  depend 
more  upon  the  revolutionizing  antiphlogistic  effect  of  mercurj 
which  will  be  treated  of  directly. 

In  consequence  of  its  general  property  of  increasing  the  secrc 
tions,  mercury  is  not  unfrequently  prescribed  in  connexion  wit) 
medicines  addressed  to  the  several  secretory  functions,  in  the  hop 
that  its  general  influence  may  thus  receive  a  special  direction 
Thus,  with  the  diaphoretics  it  is  supposed  to  be  directed  spedallj 
to  the  skin,  with  the  expectorants  to  the  lungs,  with  the  diuretic 
to  the  kidneys,  and  with  the  emmenagogues  to  the  uterus.  I  an 
not  quite  sure,  though  I  have  often  used  mercury  in  such  combina 
tion,  that  I  have  witnessed  very  decidedly  the  effects  referred  tc 
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Nothing  is  more  certain  than  that  the  combination  often  answers 
an  excellent  therapeutic  purpose.    Thus  squill,  aided  by  mercury, 
is  much  more  efficient  in  curing  dropsical  diseases  of  the  chest,  than 
without  such  aid ;  and  bronchitis  will  yield  to  mercury  and  the  ex- 
pectorants jointly,  when  it  may  refuse  to  yield  to  the  latter  medi- 
<anes  exclusively.    But  it  is  probable  that  the  mercury  in  these, 
tnd  in  all  other  analogous  cases,  acts  therapeutically  much  more 
Vf  a  direct  alterative  influence  on  the  diseased  tissue,  than  through 
my  increase  of  secretion  which  it  produces.    Except  as  regards 
the  hepatic  and  salivary  secretions,  although  the  medicine  may 
produce  a  slight  effect  upon  all  the  secretory  functions  as  a  general 
rok,  and  may  occasionally  excite  some  one  of  them  specially,  as 
that  of  the  skin  or  kidneys,  I  do  not  think  it  can  be  depended  on 
remedially  in  any  one  of  them ;  and  I  am  not  therefore  prepared  to 
join  in  recommending  it  as  an  adjuvant  to  other  medicines  upon 
this  ground  alone.    I  do  not  think  that,  as  a  general  rule,  it  ren- 
ders Dover^s  powder  more  diaphoretic,  digitalis  more  diuretic,  or 
seDeka  more  expectorant,  in  any  sensible  degree. 
8.  Uses  m  Reference  to  the  Promotion  of  Ahsorptwn. 
There  is  not,  I  think,  any  sufficient  proof  that  mercury  directly 
promotes  the  absorption  of  effused  liquids.     So  far  as  it  increases 
Kcr«tion,  and  thus  lessens  the  volume  of  the  blood,  it  may  indi- 
wctlj  produce  the  effect ;  and  may,  therefore,  in  cases  of  exces- 
siye  ptyalism  or  biliary  evacuations  from  its  use,  have  sometimes 
operated  beneficially  upon  this  principle;  but  assuredly  no  one 
would  aim   at  producing  absorption  through  such   an  agency. 
Although,  therefore,  mercury  has  be^n  recommended  in  dropsy 
opoQ  this  ground,  and  has  been  much  used  in  that  disease,  I  do  not 
thiok  that  it  is  calculated  to  be  of  any  service  whatever,  so  far  as 
the  mere  absorption  of  the  effused  liquid  is  Qpncerned.    It  has  in- 
deed been  too  indiscriminately  employed  in  that  affection ;  and  has 
sometimes  acted  very  injuriously  by  impairing  the  state  of  the 
blood,  or  otherwise  debilitating,  in  cases  where  influences  of  a 
directly  contrary  character  were  all  important.    In  the  dropsy  of 
pare  ansemia,  and  that  dependent  on  fatty  degeneration  of  the  kid- 
neys, it  can  do  only  harm.    But  there  are  undoubtedly  cases  of 
this  affection  in  which  it  is  extremely  useful,  not  to  say  indispen- 
lable ;  and  it  is,  therefore,  of  the  greatest  importance  to  make  a 
proper  discrimination.    The  varieties  of  dropsy  to  which  it  is 
adapted  will  be  mentioned  in  another  place.    All  that  I  wish  to 
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may  be  giren,  and  repeated  at  proper  intervals  antil  the  bowels  in 
opened. 

Dysentery  is  another  disease,  in  which  calomel  maj  be  veiy  iifl5> 
fully  given  with  the  view  of  promoting  the  biliary  secretion ;  and 
the  same  may  be  said  of  the  bilious  remiUtnt  and  yellow  fevers;  bo^ 
in  these  complaints,  it  is  also  employed  in  fulfilment  of  other  iodii 
cations  to  be  mentioned  hereafter. 

In  fact,  in  all  diseases  whatever,  in  which  the  liver  refuses  to  ad; 
whether  from  torpor,  or  excessive  irritation  with  active  congestioOi  ~] 
the  mercurials  generally,  and  especially  calomel,  are  strongly  \b&    \ 
cated ;  not  only  in  order  to  restore  the  bilious  matter  to  the  bowek;   ^ 
which  require  it  as  one  of  their  necessary  stimulants,  but  also  to 
eliminate  from  the  blood  effete  matters,  w^hich  might  otherwise  ex* 
ercise  an  injurious  influence  on  the  system. 

In  all  the  cases  in  which  the  object  is  specially  to  affect  tbe  mca* 
tiati  of  the  liver,  the  medicine  should  be  given  by  the  mouth;  u^ 
being  absorbed  into  the  portal  veins,  it  is  thus  carried  directly  to 
the  seat  of  the  secretory  function,  and  exercises  its  full  infiaenoe 
on  that  function.  If  intended  to  affect  the  organization  of  the 
viscus,  as  in  hepatitis,  it  would  no  doubt  act  efficiently  if  absorbed 
from  the  surface  of  the  body ;  for  it  then  enters  the  general  circoli- 
tion,  and  ultimately  reaches  the  liver  by  the  hepatic  artery,  through 
which  it  is  brought  into  direct  relation  with  the  ultimate  structure, 
as  engaged  in  the  process  of  nutrition. 

On  the  shin  and  mucous  membranes,  it  is  probable  that  mer- 
cury operates  beneficially  by  stimulating  their  secretory  function, 
and  maintaining  them  in  that  soft  or  moist  state  which  is  essentiil 
to  their  healthy  condition.  Its  usefulness  in  chronic  cutaneous 
eruptions,  and  chronic  inflamed  states  of  the  mucous  membrane^ 
may  be  explained  in  part  in  this  way ;  but  it  probably  depends 
more  upon  the  revolutionizing  antiphlogistic  effect  of  mercury, 
which  will  be  treated  of  directly. 

In  consequence  of  its  general  property  of  increasing  the  secre- 
tions, mercury  is  not  unfrequently  prescribed  in  connexion  with 
medicines  addressed  to  the  several  secretory  functions,  in  the  hope 
that  its  general  influence  may  thus  receive  a  special  direction. 
Thus,  with  the  diaphoretics  it  is  supposed  to  be  directed  specially 
to  the  skin,  with  the  expectorants  to  the  lungs,  with  the  diuretics 
to  the  kidneys,  and  with  the  emmenagogues  to  the  uterus.  I  »n^ 
not  quite  sure,  though  I  have  often  used  mercury  in  such  combina- 
tion, that  I  have  witnessed  y^ry  decidedly  the  effects  referred  to. 
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>thiog  is  more  certain  than  that  the  combination  often  answers 
excellent  therapeutic  purpose.  Thus  squill,  aided  by  roercurj, 
much  more  efficient  in  curing  dropsical  diseases  of  the  chest,  than 
ithout  such  aid;  and  bronchitis  will  yield  to  mercury  and  the  ex- 
ictorants  jointly,  when  it  may  refuse  to  yield  to  the  latter  medi- 
nes  exclusively.  But  it  is  probable  that  the  mercury  in  these, 
od  in  all  other  analogous  cases,  acts  therapeutically  much  more 
J  a  direct  alterative  influence  on  the  diseased  tissue,  than  through 
Dy  increase  of  secretion  which  it  produces.  Except  as  regards 
lie  hepatic  and  salivary  secretions,  although  the  medicine  may 
fodaoe  a  slight  effect  upon  all  the  secretory  functions  as  a  general 
ok,  and  may  occasionally  excite  some  one  of  them  specially,  as 
bat  of  the  skin  or  kidneys,  I  do  not  think  it  can  be  depended  on 
emedially  in  any  one  of  them ;  and  I  am  not  therefore  prepared  to 
nn  in  recommending  it  as  an  adjuvant  to  other  medicines  upon 
liis  ground  alone.  I  do  not  think  that,  as  a  general  rule,  it  ren- 
«n  IX)ver^s  powder  more  diaphoretic,  digitalis  more  diuretic,  or 
BDeka  more  expectorant,  in  any  sensible  degree. 
8.  Uses  iti  Reference  to  the  Promotion  of  Ahsorptiovi. 
There  is  not,  I  think,  any  sufficient  proof  that  mercury  directly 
romotes  the  absorption  of  efi^used  liquids.  So  far  as  it  increases 
ttretion,  and  thus  lessens  the  volume  of  the  blood,  it  may  indi- 
»tly  produce  the  effect ;  and  may,  therefore,  in  cases  of  exces- 
re  ptyalism  or  biliary  evacuations  from  its  use,  have  sometimes 
perated  beneficially  upon  this  principle;  but  assuredly  no  one 
ould  aim  at  producing  absorption  through  such  an  agency, 
ilthough,  therefore,  mercury  has  beqn  recommended  in  dropsy 
fon  this  ground,  and  has  been  much  used  in  that  disease,  I  do  not 
bidk  that  it  is  calculated  to  be  of  any  service  whatever,  so  far  as 
•he  mere  absorption  of  the  effused  liquid  is  Qpncerned.  It  has  in- 
leed  been  too  indiscriminately  employed  in  that  affection ;  and  has 
wmetimes  acted  very  injuriously  by  impairing  the  state  of  the 
Uood,  or  otherwise  debilitating,  in  cases  where  influences  of  a 
iirecdy  contrary. character  were  all  important.  In  the  dropsy  of 
pore  anadmia,  and  that  dependent  on  fatty  degeneration  of  the  kid- 
>^  it  can  do  only  harm.  But  there  are  undoubtedly  cases  of 
diia  affection  in  which  it  is  extremely  useful,  not  to  say  indispen- 
■^le;  and  it  is,  therefore,  of  the  greatest  importance  to  make  a 
Proper  discrimination.  The  varieties  of  dropsy  to  which  it  is 
*di^)ted  will  be  mentioned  in  another  place.    All  that  I  wish  to 


tissues.  So  far  as  still  existing  inflammation  has  anythic 
with  these  conditions,  mercury  may  be  supposed  to  aci 
through  its  antiphlogistic  property.  But  it  proves  useful 
signs  of  inflammation  have  disappeared,  and  sometimes, 
when  there  is  no  proof  that  it  has  ever  existed.  It  seems 
cases  to  exercise  a  direct  power  of  absorption.  The  effect 
explained  without  diflBculty,  in  accordance  with  the  views 
given  of  the  action  of  mercury.  One  of  its  most  energetic 
ties  is  that  of  promoting  disintegration  of  the  tissues.  It 
readily  conceived  to  exert  this  property,  with  greater  relati 
on  structures  having  little  vital  power  of  resistance,  than  * 
which  are  quite  healthy.  If  this  be  th&  case,  swellings  and 
tions  of  the  kind  referred  to,  having  comparatively  feeble  vil 
yield  to  the  disintegrating  influence  with  greater  facility, 
consequently  diminished  more  rapidly  than  the  structure 
them.  Of  course,  the  debris  of  the  tissues  are  carried  of 
absorbents  or  veins,  and  absorption  seems  to  have  been  pi 
the  fact,  however,  being,  that  this  function  is  stimulated 
effete  matters  of  the  decomposed  structures,  and  not  that  t1 
tures  disappear  through  increased  activity  of  absorption. 

As  an  example  of  the  good  effects  which  may  be  expect 
this  property  of  mercury,  beyond  the  mere  removal  of  th 
faction,  may  be  adduced  the  relief  of  serious  organic  affec 
the  heart.  In  consequence  of  the  organization  of  the  f 
exudation  of  endocarditis,  thickening  of  the  valves,  and 
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which  consists  in  the  removal  of  the  old  stracture,  without  in  i 
corresponding  degree  promoting  that  other  part  of  it,  the  basiiMa 
of  which  is  to  replace  the  loss.    It  may  be  supposed  to  prodnoB 
this  effect  by  causing,  through  its  presence  in  the  blood,  a  mon 
rapid  oxidation  of  the  ultimate  constituents  of  the  tissues.    Bo^ 
whatever  may  be  the  mode  of  operation,  the  effect  may  be  cat 
ceived  to  be,  a  removal  of  the  old  structure  in  which  the  previotoif 
existing  disease  was  seated,  and  a  substitution  of  new  strnotan; 
stamped  with  its  own  readily  effaceablo  characters.    The  morbid 
processes  which  mercury  has  thus  shown  itself  capable  of  sabmfr 
ing  are,  among  others,  inflammation,  syphilis,  and  perhaps  tswet, 
a.  Antiphlogistic  Action. — After  blood-letting,  there  is  pw 
bably  no  remedy  more  powerfully  antiphlogistic  than  mercmy. 
It  is  not  upon  any  theoretical  grounds  that  this  opinion,  so  ga» 
rally  received  among  medical  men,  was  formed,  or  is  naintainei 
It  rests  solely  upon  observation.    Mercury  is  administered;  tai, 
as  soon  as  the  sore-mouth,  indicating  its  effects  on  the  sjiMi 
is  perceived,  an  amendment  of  the  disease  often  begins  to  tib 
place;  and  there  is  a  regular  advance  towards  health,  under  thl 
continued  influence  of  the  remedy.    This  has  been  so  often  Mei^ 
and  so  often  continues  to  bo  seen,  in  the  daily  experience  of  pwv 
titioners,  that  nothing  but  a  strong  prepossession  can  resist  di 
weight  of  evidence,  in  proof  of  the  extraordinary  antiphlogiiKit 
powers  of  the  medicine.    There  are  some,  however,  who,  admit' 
ting  its  powers,  are  deterred  from  using  it  by  their  fears.    It    i 
cannot  be  denied  that  mercury  is  capable  of  doing  much  harm  if   j 
abased ;  but  of  what  powerful  medicine  cannot  this  be  said.    We    j 
are  indebted  for  much  of  the  odium  which  rests  upon  it,  in  tbi    i 
popular  mind,  and  of  which  empirics  are  ever  ready  to  take  an  in- 
principled  advantage,  to  the  reckless  abuse  of  it  in  the  hands  of 
careless  and  ignorant  practitioners,  and  to  a  want  of  caution  in  ill 
use,  of  which  even  the  most  enlightened  among  our  predeoesBon 
were  not  altogether  guiltless.    Now  that  the  properties  of  the  medi- 
cine are  better  understood,  it  is  wholly  unnecessary  to  incur  the 
risk  of  those  evils  which  were  formerly  but  too  frequent;  at  letft; 
the  cases  are  extremely  few,  in  which,  if  judiciously  used,  it  wiD  ' 
inflict  any  serious  or  lasting  injury.     I  have  been  in  the  habit  of 
prescribing  mercury  now  for  nearly  forty  years,  and  must  havi 
administered  it  during  that  period,  in  public  and  private  practice; 
to  some  thousands  of  persons ;  yet  I  can  conscientiously  state  that 
I  have  not  seen  a  single  case,  in  my  own  practice,  in  which  I  wtf 
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fttisfied  that  the  remedy  left  any  permanent  ill  effect  behind  it, 
loless  perhaps  a  more  rapid  decay  of  the  teeth  in  a  few  instances; 
kad  I  have  never  witnessed  an  instance  of  fatal  result  I  am  fully 
lonvincod  that  it  may  be  used  as  safely  as  any  other  very  efficient 
wnedy;  and  even  more  safely  than  many  which  might  be  men- 
tioned, and  which  are  given  habitually  by  persons  who  profess  an 
ibhorrence  for  mercurials.* 

As  to  the  method  in  which  mercury  acts  as  an  antiphlogistic, 
lomething  may  possibly  be  ascribed  to  the  increase  of  the  secre- 
tioDs;  but  this  is  much  too  slight  to  be  the  chief  cause  of  its  favour- 
able effects,  which  probably  depend  mainly  on  the  change  in  the 
kifltoeB  above  referred  to,  and  its  influence  on  the  blood.  Some 
ittribute  the  effects  chiefly,  if  not  exclusively,  to  the  latter  cause; 
Ibe  blood  being,  as  they  suppose,  rendered  less  capable  of  supply- 
ing matter  of  exudation  to  the  inflammatory  process,  and  peculiarly 
indisposed  to  the  formation  of  false  membrane.  It  is  to  cases  of 
pwodomembranous  inflammation,  that  they  conceive  it  peculiarly 
ipplicable,  in  consequence  of  its  remarkable  antiplastic  property. 
But  I  entertain  strong  doubts  upon  this  point.  The  blood  during 
ptyalism  is  apt  to  exhibit  the  buffy  coat;  and  every  one  has  seen. 
It  a  consequence  of  severe  mercurial  stomatitis,  abundant  exuda- 
tioD  of  matter,  bearing  at  least  a  close  resemblance  to  false  mem- 
hnne.  BesideSi  in  the  treatment  of  serous  inflammation,  as  of  the 
pleura,  pericardium,  and  peritoneum,  though  the  disease  may  be 
ittbdaed,  we  discover  no  tendency  to  a  disturbance  of  the  process 
by  which  the  exuded  fibrin  undergoes  organization,  as  union  be- 
tween the  opposing  surfaces  is  effected.  Nor  is  the  efficiency  of  the 
uedicine,  according  to  my  experience,  best  displayed  in  cases  of 
jdastic  inflammation.  I  am  quite  sure  that  bronchitis  and  mucous 
HUeritis,  yield  to  it  with  quite  as  great  facility  as  pleurisy  or  pcri- 
Umitis.  If  its  antiplastic  property  were  its  chief  recommendation, 
ire  should  find  it  rather  injurious  than  beneficial  in  the  inflamma- 
tioo  of  typhoid  diseases ;  whilst,  in  my  experience,  it  is  in  these 
iffections  that  it  displays  its  best  antiphlogistic  powers.  I  believe 
ihat  these  powers  depend  less  on  its  influence  upon  the  blood,  than 
in  the  change  it  produces  in  the  solids;  in  other  words,  upon  a 

*  mat  l€S8  than  eight  cases  of  death  are  recorded  in  one  of  the  London  Journals, 
It  having  occurred  within  a  short  time,  in  England,  from  the  use  of  lobelia  bj  a 
claM  of  practitioners,  who  exclaim  against  mercury  as  a  poison ;  yd  in  looking  over 
muMj  journals  finr  Tears,  I  have  for  a  long  time,  to  the  best  of  my  recollection,  mot 
irilk  ao  reoordtd  inttaaoe  of  death  from  marcoiy. 
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revolutionizing  or  substituting  property,  wbich  unseats  existing 
diseased  action,  probably  by  disintegrating  the  tissue  in  which  it 
is  seated,  and  establishes  its  own^  by  replacing  the  removed  stro^ 
ture  with  a  new  one  from  the  mercurialized  blood.     That  it  pro- 
duces inflammation  in  the  mouth,  is  no  proof  that  it  cannot  can 
ordinary  inflammation.    The  stomatitis  of  mercury  is  peculiar,  ind 
I  have  no  doubt  that  a  pre-existing  obstinate  inflammation  of  tb 
ordinary  kind,  occupying  the  same  parts,  would  be  found,  opoi 
the  subsidence  of  the  mercurial,  to  have  been  displaced  by  it  Tk 
great  advantage  of  the  mercury  is,  that  the  specific  disordered  state 
which  supersedes  the  disordered  state  pre-existing,  whether  it  amoont 
to  inflammation,  as  in  the  mouth,  or  to  a  mere  gentle  es^citementof  j 
the  function,  as  in  most  of  the  organs,  quickly  subsides  upoa  the  i 
removal  of  the  cause,  and  leaves  a  normal,  though  possibly  a  90d»  < 
what  debilitated  condition  behind  it.  i 

Mercury,  however,  should  not  be  used  in  all  cases,  or  under  ill  ^ 
circumstances  of  inflammation.  Except  in  hepatic  afiections,  I  never  < 
use  it  when  the  disease  is  slight,  temporary,  and  readily  cunUe;  ; 
nor,  indeed,  in  severe  or  chronic  cases,  when  I  have  reason  to  think  , 
that  they  will  yield  readily  to  the  ordinary  antiphlogistic  treatmeoL  ! 
In  the  highest  stage  of  excitement,  during  the  first  few  days  of  the 
disease,  it  is  not  usually  indicated.  It  does  not  so  readily  affect  the 
system,  probably  because  absorbed  with  more  difficulty;  and,  if  it 
succeed  in  making  the  mouth  sore,  does  not  seem  to  possess  the 
same  power  of  subverting  the  morbid  action  as  at  a  later  period, 
while  it  adds  its  own  general  excitation  to  that  of  the  existing  dis- 
ease. It  is  best,  therefore,  in  common  vigorous  inflammations,  to 
employ  first  the  ordinary  antiphlogistic  measures,  as  bleeding,  purg- 
ing, the  antimonials,  local  bleeding,  the  warm  bath,  low  diet,te 
In  very  many  instances,  these  will  be  found  sufficient  for  the  cure 
Not  unfrequently,  in  the  progress  of  this  treatment,  when  opium  at 
night  becomes  admissible,  I  administer,  with  this  narcotic  and  ipe- 
cacuanha, from  one  to  three  grains  of  calomel  each  evening  at  bed- 
time, with  a  view  partly  to  a  more  ready  mercurialization,  should 
that  become  necessary,  and  partly  to  a  slight  alterative  influence^ 
which  may  tend  to  sustain  the  hepatic  function,  render  the  bowels 
more  soluble,  and  exercise  a  gentle  excitation  of  the  secretions 
generally.  But,  should  the  disease  not  have  assumed  a  favourable 
aspect,  and  should  it  appear  in  any  degree  threatening  about  the 
fourth  or  fifth  day,  I  then  give  the  mercurial  with  a  view  to  its  foil 
effects  upon  the  system,  regulating  the  dose  and  the  frequency  of 
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itition,  in  aooordance  with  the  degree  of  supposed  danger.  In 
3ral,  from  foar  to  twelve  grains  of  calomel  ip  the  twenty-foar 
rs  are  sufficient,  which,  when  opium  and  ipecacuanha  are  not 
traindicated,  maj  generally  be  given  in  combination  with  one 
x>th  of  these  medicines,  so  as  to  obviate  purgation,  give  a  tend- 
7  to  the  skin,  and  add  in  other  respects  to  the  comfort  of  the 
lent.  In  very  urgent  cases,  the  mercurial  may  be  increased ;  but 
re  than  a  grain  every  hour,  upon  an  average,  can  very  seldom 
given  with  benefit,  as  even  this  quantity  is  more  than  is  likely 
w  absorbed. 

Ji  cases,  however,  of  typhoid  inflammatioriy  or  others  of  an  asthe- 
character,  in  which  depletion  by  the  lancet  may  be  forbidden,  I 
amence,  immediately  after  purgation,  with  the  use  of  mercurials, 
h  the  view  to  salivation,  combining  with  them  whatever  other 
lidues  circumstances  may  seem  to  require.  But,  in  such  cases,  a 
dler  amount  of  the  medicine  is  required  daily;  and  the  blue  mass 
f  often  be  usefully  substituted  for  the  calomel,  as  milder  and  less 
to  disturb  the  bowels. 

?here  are  other  special  inflammations  in  which,  from  their  rapid 
rse  or  great  danger,  or  from  the  peculiar  facility  with  which  they 
!d  to  mercury,  this  medicine  should  be  used  from  the  outset, 
ugh  they  may  exhibit  no  tendency  whatever  to  the  typhoid  cha- 
er.  To  this  category  belong  endopericarditisj  periUmiliSj  severe 
nucous  and  pseudomembranous  laryngitis,  pseudomembranous  croup, 
Uilis,  and  iriiis;  and  perhaps  meningitis  may  be  added  to  the  list. 
ihese  affections,  when  severe,  immediately  after  the  first  bleed- 
a  cathartic  consisting  of  calomel,  wholly  or  in  part,  should  be 
linistered,  and  this  should  be  immediately  followed  by  smaller 
s  of  calomel  or  blue  mass,  given  at  such  intervals  as  to  bring 
system  as  quickly  under  the  mercurial  influence,  as  may  be 
Nstent  with  a  prudent  caution  against  excessive  salivation.  The 
atity  administered,  during  the  day,  may  be  the  same  as  before 
>mmended  for  acute  inflammation  in  general ;  and,  as  in  that, 
mercurial  should  be  associated  with  opium  and  ipecacuanha, 
m  these  are  not  contraindicated. 

7o  pseudomembranous  croup,  hepatitis,  and  iritis  the  above  remarks 
peculiarly  applicable.  The  first  of  these  affections  is  so  fre- 
mtly,  and  so  speedily  fatal,  unless  the  progress  of  the  exudation 
L  be  checked,  the  second,  when  severe,  is  so  apt  to  end  in  a  dis- 
gutiziug  suppuration,  and  the  third  so  much  endangers  the  inte- 
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grity  of  vision,  that  as  speody  an  impression  as  possible  should  b 
made  by  the  mercurial. 

In  paetuiomembranoua  croup^  from  the  moment  that  its  nature  bM 
been  ascertained,  the  mercurial  plan  should  be  commenced.  Ate 
a  purgative  dose  of  calomel,  one-quarter  or  one-half  a  grain  mif 
be  given,  every  half  hour  or  hour,  until  the  desired  eflfect  is  pio* 
duced,  or  the  remedy  can  obviously  be  no  longer  of  use.  It  Mil 
by  subverting  the  inflammatory  process,  and  thus  preventing  tb 
further  exudation  of  coagulable  lymph  from  the  membrane,  whiok 
now  secretes  mucus,  and  thus  produces  a  separation  of  the  fibrinoil 
layer,  and  facilitates  its  expulsion  by  energetic  emetics.  The  don 
above  mentioned  are  preferable  to  larger;  as  they  will  be  lessipl 
to  purge,  and  consequently  more  liable  to  be  absorbed,  which  is  tbi 
object  desired.  The  enonnous  doses  which  have  sometimes  beei 
given  probably  defeat  their  own  end.  If  they  do  not  puige,  mvdi 
the  larger  proportion  must  lie  inert  in  the  bowels. 

In  iritis^  mercury  is  an  almost  certain  remedy,  if  used  in  time,i(il 
only  when  the  disease  is  of  syphilitic  origin,  but  also  in  cases  on* 
ginating  in  the  ordinary  causes  of  inflammation.  It  should  be  givea 
immediately,  and  steadily  persevered  with  to  salivation;  but  not  to 
the  exclusion  of  other  antiphlogistic  measures. 

Hepatitis  is  probably  the  special  inflammation  in  which  meretnj 
shows  its  most  extraordinary  antiphlogistic  powers.  With  dtw 
depletion,  and  early  employed,  it  is  an  almost  certain  remedy  in 
the  acute  form  of  the  disease,  as  it  occurs  in  this  climate. 

In  chronic  wflnmmatwna,  which  have  resisted  the  ordinary  anti- 
phlogistic method,  mercury  should  be  employed  without  hesitation; 
and  will  often  be  found  to  produce  the  most  prompt  and  happy 
effects.  Diseases  of  this  kind,  after  a  duration  of  months,  will  nol 
unfrequently  enter  into  an  immediate  course  of  amendment  npoo 
the  establishment  of  the  mercurial  influence,  though  a  considerable 
time  may  be  required  for  effecting  a  complete  cure.  In  these,  it 
will  often  be  sufficient  to  commence  with  from  half  a  grain  to  a 
grain  of  calomel,  or  from  two  to  five  grains  of  the  blue  mass,  three 
times  a  day;  the  dose  being  increased,  if  no  observable  effect  is 
produced,  in  a  few  days.  It  is  highly  desirable  not  to  bring  aboat 
too  powerful  an  effect  on  the  mouth,  as  the  patient  thus  becomes 
disgusted  with  the  remedy,  and  it  may  be  impossible  to  persevere 
with  it  a  sufficient  length  of  time  to  effect  a  complete  cure.  The 
neglect  of  this  caution  is  probably  one  of  the  most  frequent  causes 
of  failure  with  mercury  in  chronic  diseases.    It  has  already  been 
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ad  tbat,  from  the  experimeDts  of  Orfila,  it  may  be  concluded  that 
leroury  is  usually  expelled  from  the  system  very  quickly;  no  evi- 
ODoe  of  its  presence  being  discoverable,  as  a  general  rule,  after 
ight  or  ten  days.  (See  page  245.)  This  is  too  short  a  period  for 
he  complete  subversion  of  a  fixed  chronic  disease.  Hence,  when 
ht  local  effect  is  so  violent  as  to  necessitate  the  suspension  of  the 
nedicine,  it  is  all  eliminated  before  it  has  produced  the  desired 
eflbet;  and  the  disease,  if  moderated  for  a  time,  is  not  eradicated, 
ind  may  afterwards  resume  all  its  original  activity.  In  order  tho- 
lOQgkly  to  cure  certain  chronic  inflammations,  it  is  advisable  to  sus- 
tain a  moderate  influence  of  the  mercurial,  not  only  for  weeks,  but 
aometimes  for  several  months.  This  remark  is  strongly  applicable 
to  Anmic  hepatiiisy  in  which  mercury  is  by  far  the  most  efficient 
nmedy,  but  in  which  it  has  often  failed,  I  believe,  from  being  too 
UgenUy  pressed  at  first.  As  chronic  hepatitis  occurs  with  us,  when 
not  already  advanced  to  suppuration,  it  almost  invariably  yields  to 
a  carefully  managed  mercurialization,  sufficiently  long  continued, 
and  aided  by  the  usual  measures.  Blue  pill  is  here  preferable  to 
calomel,  and  should  be  so  given  as  to  produce  only  the  slightest 
cftet  on  the  gums,  simply  sufficient  to  indicate  that  it  is  acting. 

It  would  be  superfluous  to  designate  specially  every  inflamma- 
tny  affection  in  which  mercury  may  be  used.  So  &r  as  the  mere 
inflammation  is  concerned,  there  is  no  exception  to  the  general 
ralo.  There  are  contraindications  offered  by  the  state  of  the  blood, 
or  the  special  vice  of  the  system  in  certain  diseases,  which  forbid 
die  use  of  the  medicine,  even  though  called  for  by  the  local  affec- 
tion; but,  so  far  as  the  inflammation  itself  is  concerned,  I  believe 
that  it  is  always  indicated.  These  contraindications  will  be  noticed 
liereafter. 

The  inflammations  which  may  be  considered  as  specific,  generally 
yield  to  the  remedy,  with  not  less  facility  than  the  phlegmonous. 

In  acute  rheumatism^  after  due  depletion,  mercurialization  will  in 
general,  according  to  my  experience,  either  at  once  put  an  end 
to  the  disease,  or  very  favourably  modify  its  course.  The  plan 
which  I  have  usually  pursued  in  this  complaint  is  to  treat  the  case 
for  the  first  week  or  ten  days  by  bleeding,  purging,  the  antimonials, 
and  Dover's  powder,  with  which  a  little  calomel  is  given  at  bed- 
time; and  if,  at  the  end  of  this  time,  the  disease  should  not  have 
jidded,  to  give  two  or  three  grains  of  calomel  with  ten  of  Dover's 
powder,  every  eight,  six,  or  four  hours,  or  smaller  doses  at  shorter 
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intervals,  until  a  decided  impression  is  made  on  the  mouth;  Umi 
to  diminish  the  mercurial,  but  without  allowing  the  effect  to 
subside  until  the  disease  is  cured,  or  the  plan  altogether  jtbandonei 
In  chronic  rlieumatism  there  is,  I  believe,  no  one  remedy  comparabb 
in  efficiency  with  mercury,  carried  to  a  decided  impression,  and 
continued  for  a  considerable  time.  To  the  subacute  and  nertvw 
variety  the  medicine  is  less  adapted;  to  the  former,  because  the 
disease  in  general  readily  yields  to  other  measures;  to  the  latter, 
because  there  is  no  inflammation  to  encounter. 

In  erysipelas^  when  indisposed  to  yield  to  the  ordinary  meason^ 
I  have  found  mercurialization  useful ;  but  it  is  seldom  necessary, 
as  the  disease,  in  ordinary  cases,  almost  always  ends  favoarablj 
without  it;  and,  in  the  malignant  cases,  it  is  not  so  much  the  local 
affection  as  the  state  of  the  blood,  or  otherwise  depraved  state  of 
the  system,  which  is  the  source  of  danger,  and  mercury  has  do 
favourable  influence  over  the  latter  conditions. 

To  scrofulous  inflavimation  mercury  is  generally  considered  in* 
applicable;  and  yet  it  has  often  been  found  effectual,  especially 
when  locally  used,  in  dispersing  glandular  swellings  supposed  to 
be  of  that  character.  When  the  inflammation  is  produced  and 
supported  by  tubercles,  as  very  often  happens,  the  medicine  can  be 
of  no  use ;  for  it  has  no  curative  power  whatever  over  that  deposit 
But,  so  far  as  concerns  the  pure  inflammatory  process,  occurring  in 
scrofulous  patients,  without  such  complication,  it  is  probable  that 
mercury  has  the  same  influence  as  over  inflammation  in  general 
There  are,  however,  serious  objections  to  its  use;  for,  admitting  that 
the  external  non-tuberculous  swellings  might  yield  to  it,  there  is 
great  doubt  as  to  the  propriety  of  dispersing  such  swellings,  which 
may  serve  as  an  outlet  for  tendencies  that  might  otherwise  shov 
themselves  by  tuberculous  deposition  in  the  internal  organs;  and, 
as  will  hereafter  be  more  fully  stated,  mercurialism  has  anything 
but  a  favourable  influence  over  the  scrofulous  diathesis. 

b.  Antisyphilitic  Action. — Powerful  as  mercurialization  is  in 
ordinary  inflammation,  it  is  certainly  not  less  so  in  the  specific  in- 
flammation of  syphilis.  The  experience  of  centuries  cannot  have 
been  mistaken  upon  this  point.  From  the  first  introduction  of  mer- 
cury into  general  use  as  an  antiphlogistic  agent,  an  almost  unbroken 
voice  has  come  from  the  past  in  support  of  its  efficiency.  It  is  only 
our  own  age  that  has  doubted.  To  me  it  seems  utterly  impossible 
that  our  predecessors  for  so  many  ages,  men  quite  as  capable  oi 
observing  as  ourselves,  should  have  been  mistaken  in  a  mere  matter 
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of  &ct,  sach  as  that  now  under  coDsideration.  Their  views  may  have 
been,  and  no  doubt  often  were  erroneous;  and  they  were  certainly 
mistaken  in  their  opinion  of  the  exclusive  efficacy  of  mercury  in 
tUs  disease.      They  erred   also  in  believing  that  the   curative 
efficiency  of  the  medicine  had  any  relation  to  its  local  effects,  and 
greatly  erred  in  the  enormous  extent  to  which  they  often  carried 
it  in  their  blind  reliance.    But  that  they  generally  cured  syphilis 
Vith  it,  and  that  without  it  the  disease  was  fearfully  destructive,  I 
cannot  conceive  how  any  one,  not  altogether  distrustful  of  human 
testimony,  can  doubt.    To  say,  that  my  own  observation  has  coin- 
cided with  that  of  our  predecessors   on  this  point,  can  add  no 
weight  to  their  testimony;  but  each  one  will  necessarily  be,  in  the 
end,  guided  by  his  individual  experience,  and  mine  has  been  such 
that  I  cannot  but  believe  in  the  great  efficiency  of  mercury  in 
syphilis,  as  firmly ^as  I  believe  any  other  fact  in  medicine.    Nor  do 
I  believe  that  any  other  single  known  medicine  approaches  it  in 
antisyphilitic  virtues.    There  is,  I  think,  no  stage  of  the  disease 
in  which  it  cannot  be  efficiently  used,  from  the  first  appearance  of 
the  chancre,  to  the  last  stage  of  ulceration  and  cachexia.    Though 
chancres  will  undoubtedly  get  well  without  mercury,  yet  they  will, 
so  far  as  I  can  judge  from  personal  observation,  yield  more  readily 
under  its  infiuence;  and  I  have  seen  the  lowest  condition  of  shat- 
tered health,  which  for  years  had  resisted  various  treatment  under 
^0  idea  that  it  was  mercurial  disease,  get  well  under  a  careful 
administration  of  the  blue  mass,  as  if  cured  by  a  charm.     There 
*re,  no  doubt,  depraved  states  of  system  occurring  in  syphilitic 
patients,  as  in  others,  in  which  mercury  proves  injurious  by  further 
impairing  the  blood.     These  will  be  referred  to  directly.     But  in 
the  pure  uncomplicated  disease,  with  no  taint  of  scurvy,  scrofula, 
or  other  depravity  besides  its  own,  I  have  no  doubt  that  mercury 
is  the  most  reliable  remedy  in  all  its  states-  and  stages,  with  the 
single  exception  of  iodide  of  potassium  in  the  rheumatic  pains,  and 
periosteal  swellings,  which  often  linger  after  the  other  symptoms. 

Nor  can  I,  in  any  degree,  coincide  in  that  opinion  which  ascribes 
to  mercury  efiects  analogous  to  those  of  secondary  syphilis.  Gland- 
ular swellings,  ulcerations  similar  to  the  venereal  in  the  throat, 
various  eruptions  on  the  skin,  cutaneous  ulceration,  periosteal 
nodes,  and  rheumatic  pains  have  been  attributed  to  mercury;  and 
in  reading  some  writers  on  the  subject,  one  might  almost  be  led  to 
doubt  whether  secondary  syphilis  really  existed,  and  to  imagine 
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that  what  had  been  mistaken  for  it  was  really  meroarial  disoMi 
It  is  impossible  for  me  to  believe  in  these  supposed  effects  of  m«* 
curials;  because,  among  the  thousands  to  whom  I  have  given  tlw 
medicine,  I  have  never,  in  any  single  instance,  seen,  as  a  oome* 
quence  of  it,  anything  which  I  could  mistake  for  a  venereal  aflb- 
tion.    It  is  true  that  some  consider  the  phenomena  referred  to  as  the 
conjoint  effect  of  mercury  and  syphilis;  the  former  having  called  thea 
into  operation  in  persons  affected  with  the  latter,  when  othenrin 
they  might  not  have  appeared.    But  the  source  of  fallacy  is  hereio 
obvious,  that  the  strongest  proof  would  be  required  to  estaUiik 
so  strange  an  hypothesis.    A  disease  exists  with  a  certain  tnin 
of  well-marked  and  highly  characteristic  symptoms,  which  mercxaj 
will  beyond  all  controversy  occasionally  cure.    In  the  healtbj 
system,  mercury  never  produces  symptoms  which  can  be  mistakes 
for  those  of  the  disease  in  question.    Yet,  given  to  a  patient  ia  tl» 
early  stage  of  the  disease,  so  far  from  effecting  a  cure,  it  sometimei 
generates  all  the  subsequent  characteristic  phenomena,  which  not 
take  the  name  of  mercurial  disease.    It  seems  to  me,  that  ody  an 
exceedingly  strong  prepossession  could  prevent  a  well  informed 
man  from  seeing  anything  but  absurdity  in  such  a  statement 

Much  of  the  false  opinion  in  relation  to  this  imaginary  mercuriil 
disease,  and  much  of  the  failure  to  cure  syphilis,  have  I  believe  le* 
suited  from  a  cause  already  referred  to  (see  pages  262  and  268);  la 
incautious  use,  namely,  of  the  medicine,  in  consequence  of  which  i 
degree  of  stomatitis  has  been  induced,  which  rendered  its  omissioa 
necessary,  before  there  had  been  time  for  it  to  eradicate  the  diseasft 
The  syphilitic  symptoms,  suppressed  for  a  time,  have  afterwards  re* 
turned,  and  been  ascribed  to  the  mercury.  If  the  medicine  had  been 
given  cautiously,  and  continued  sufficiently  long,  the  disease woald 
have  been  eradicated,  and  none  of  the  secondary  symptoms  would 
have  shown  themselves.  I  once  had  a  case  strongly  illustrative  of  this 
view.  The  patient  had  been  long  affected,  and  was  reduced  to  the 
lowest  stage  of  debility,  with  ulcers,  eruptions,  &C.,  which  appeared 
to  me  obviously  of  syphilitic  origin.  I  was  assured,  however,  that 
they  were  the  result  of  mercury,  which  had  been  taken  several 
times,  but  had  always  been  followed  by  a  return  of  the  symptome^ 
even  in  an  aggravated  form.  The  patient  was  extremely  suscep- 
tible to  the  influence  of  mercury,  and  on  each  occasion  had  been 
severely  salivated  by  a  small  quantity  of  the  medicine,  which  was 
consequently  relinquished.  I  administered  the  blue  mass  with 
extreme  caution,  and  succeeded  in  producing  but  a  comparatively 
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jht  effect  on  the  mouth,  which  permitted  mo  to  persevere  with 
)  medicine  for  a  considerable  time.  As  soon  as  the  mercurial 
preseion  was  felt,  the  symptoms  of  the  disease  began  to  decline; 
d  the  amendment  continued  to  go  on  progressively  till  a  perfect 
re  was  accomplished.  I  saw  the  patient,  from  time  to  time,  for  a 
Dg  period  afterwards,  and  thus  had  an  opportunity  of  knowing 
lat  the  cure  was  permanent. 

c  Febrifuge  Action. — Though  mercury  has  frequently  been 
ifen  in  fevers,  with  the  simple  view  of  subverting  the  disease, 
«  have  no  reason  to  suppose  that  it  has  any  special  febrifuge 
irtue.  That  it  is  of  great  use  in  certain  febrile  diseases  cannot 
le  denied ;  but  it  probably  operates  simply  by  correcting  some 
nesBeDtial  condition  associated  with  the  fever,  accidentally  or 
dierwise,  but  which  may  very  much  aggravate  the  disease,  and 
iro?e  the  cause  of  a  fatal  termination  if  not  obviated.  When* 
fier  inflammation  attends  an  idiopathic  fever,  and  refuses  to  yield 
)  each  ordinary  antiphlogistic  measures  as  may  seem  to  be  indi- 
ited,  mercury  should  be  resorted  to;  and  there  are  few  diseases  of 
lis  character  which  do  not  sometimes  offer  occasion  for  the  use  of 
»c  remedv. 

In  the  bilious  remittent  /ever,  calomel  carried  to  full  mercurial- 
m,  is  probably,  next  to  sulphate  of  quinia,  the  most  efficient 
imedy  in  violent  or  obstinate  cases.  It  is  indicated  by  the  con- 
sted  state  of  the  liver,  and  the  frequently  defective  secretion  of 
At  organ;  but  the  chief  ground  upon  which  its  employment 
9t8,  is  that  of  experience ;  the  case  seldom  terminating  unfavour* 
dy,  when  mercurialism  has  been  established.  Though  now  ren* 
Bred  unnecessary,  in  the  vast  majority  of  cases,  by  the  success  with 
hieh  the  cinchona  alkaloids  are  employed,  yet  if  these  have  failed, 
rfrom  any  cause  be  forbidden,  and  the  case  has  assumed  a  threat- 
■ring  character,  calomel  should  be  employed  with  a  view  to  saliva- 
ioD.  It  may  be  given  in  the  dose  of  a  grain  every  two  hours 
iD  its  effects  on  the  mouth  are  produced,  and  then  diminished  or 
upended.  It  is  not  unfrequently  associated  with  the  nitrous 
■owder,  when  the  skin  is  hot  and  dry,  the  pulse  strong,  and  the 
tomach  free  from  irritation.  In  the  low  typhoid  state  in  which 
be  fever  sometimes  ends,  with  a  dry  tongue  and  scanty  secretions 
JMierally,  I  prefer  the  blue  pill,  given  as  will  be  explained  directly 
J  enteric  fever. 

Yelhw  Fever  affords  a  strong  indication  for  the  use  of  mercury, 
a  the  almost  perfect  torpidity  of  the  liver,  which  fails  to  perform 
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its  functions,  at  the  very  time  that  its  action  becomes  important  is 
order  to  depurate  the  blood.  It  is  highly  probable  that  the  ab- 
sorbed poison  acts  directly  on  the  circulating  fluid,  causing  a  rapid 
disintegration  of  the  red  corpuscles,  and  a  consequent  excess  of 
yellow  colouring  matter,  which  ought  to  find  an  outlet  through  (ha 
liver,  and,  failing  of  this,  gives  to  the  surface  the  jaundiced  hue  lo 
characteristic  of  yellow  fever  in  its  second  stage.  But  in  this  fever, 
even  more  strongly  than  in  the  bilious  remittent,  it  claims  to  be 
employed  on  the  basis  of  experience.  The  observation  has  fre* 
quently  been  made,  and  the  truth  of  it  generally  admitted,  thit 
whenever  mercurial  ptyalism  can  be  fairly  induced  in  yellow  fever, 
the  patient  recovers.  Exceptions  to  the  universality  of  the  role 
certainly  exist,  but  it  is  as  certainly  true  to  a  very  great  exteot 
The  opponents  of  mercury  maintain  that  its  success  is  only  ap- 
parent ;  as  in  the  violent  and  fatal  cases  it  fails  to  salivate,  while 
those  in  which  it  produces  the  effect  would  recover  without  it.  All 
admit  that,  in  the  worst  cases  of  yellow  fever,  it  is  oflen  impossiUe 
to  induce  ptyalism  by  any  amount  of  the  medicine  that  can  be  em- 
ployed, whether  internally  or  externally.  But  it  by  no  means 
follows  that,  when  the  sialagogue  effect  can  be  established,  the  care 
would  take  place  equally  without  the  aid  of  the  mercurial.  The 
argument  may  be  thus  stated.  As  patients  almost  always  get  well 
who  come  under  the  influence  of  mercury,  the  medicine  certainly 
cannot  be  accused  of  producing  any  serious  mischief.  It  is  impo^ 
sible  to  say  positively,  that  the  recoveries  which  take  place  under 
it  are  not  ascribable  at  least  in  part  to  its  influence.  If,  therefore, 
it  may  possibly  do  great  good,  and  can  do  no  great  harm,  why  not 
employ  it,  especially  as  it  is  indicated  by  the  state  of  the  hepatic 
function  ?  Influenced  by  these  considerations,  I  have  no  hesitation 
in  recommending  the  use  of  mercury.  At  the  very  commence- 
ment of  the  disease,  from  ten  to  twenty  grains  may  be  given  as  a 
cathartic,  and  followed  by  one  or  at  most  two  grains  every  hour, 
steadily  persevered  in  until  it  decidedly  affects  the  mouth,  or  the 
symptoms  of  prostration  of  the  second  stage  forbid  its  further  use. 
Beyond  this  quantity,  I  do  not  think  it  desirable  to  urge  the 
remedy;  as,  if  the  system  is  susceptible,  it  will  be  sufficient  to 
effect  the  object;  while  much  more  of  it,  without  increasing  the 
chances  of  success  in  due  time,  may  afterwards,  if  it  remain  in  the 
system,  add  yery  greatly  to  the  inconveniences  of  the  salivation, 
should  this  effect  be  produced. 

In  eideric  or  typhoid  ftver^  I  habitually  use  mercury  in  the  second 
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,  whenever  a  commencing  dryness  of  the  mouth  calls  for  some- 
;  more  than  the  refrigerant  and  diaphoretic  remedies  applicable 
e  earlier  symptoms.  There  is  usually,  with  this  dryness  of  the 
;h,  dryness  also  of  the  skin,  with  scantiness  of  the  urine,  show- 
i  general  deficiency  of  the  secretions.  Through  the  disintegra- 
of  the  tissues,  the  blood  is  constantly  receiving  impurities, 
b,  not  being  carried  off  by  the  secretions,  accumulate  in  the 
ilation,  and  probably  aid  in  causing  that  depraved  condition 
le  blood,  which  characterizes  the  advanced  stage  of  the  dis- 
,  Mercury  is  thus  called  for,  as  a  secretory  stimulant,  in  order 
bviate  this  effect ;  and,  as  its  influence  on  the  secretions  is  gene* 
ind  at  the  same  time  mild,  it  is  probably  better  adapted  for  the 
xwes  of  elimination  than  more  active  medicines  directed  to  a 
ial  function ;  while  it  may  less  endanger  depression.  Another 
ng  indication  for  the  use  of  mercury  is  offered  by  the  affection 
be  intestinal  glands,  which  constitutes  one  of  the  chief  sources 
anger,  and,  as  I  think  from  a  good  deal  of  experience,  is  favour- 
modified  by  the  mercurial  impression.  It  has  seemed  to  me 
the  subsequent  course  of  the  disease  has  been  generally  more 
nrable,  when  I  have  had  the  opportunity  of  using  this  remedy 
le  second  stage,  than  in  cases  where  this  opportunity  has  not 
I  afforded.  Still  another  reason  for  the  practice  is  the  frequent 
plication  of  bronchitis,  and  the  occasional  occurrence  of  pneu* 
ia,  in  both  of  which  the  mercurial  influence  is  beneficial.  In 
^ral,  the  plan  should  be  commenced  about  the  eighth  or  ninth 
of  the  disease;  one  grain  of  the  blue  mass  being  given  every  two 
rs,  with  one-sixth  of  a  grain  of  ipecacuanha,  should  the  stomach 
b^  irritable,  and  about  the  same  quantity  of  opium,  if  required 
beck  the  diarrhoea.  As  soon  as  the  gums  are  in  the  slightest 
ree  touched,  the  medicine  should  be  diminished,  and  afterwards 
lanaged  as  to  sustain  the  same  amount  of  impression  so  long  as 
lired.  If  the  tongue  become  moist  and  remain  so,  the  plan  may 
iontinued  till  convalescence  shall  take  place;  but  if,  notwith- 
ding  its  use,  complete  dryness  of  the  tongue  supervene,  I 
adon  the  use  of  it,  and  have  recourse  to  the  oil  of  turpentine. 
.  Various  Uses. — There  are  several  affections,  usually  ranked 
mg  diseases,  in  which  mercury,  on  some  one  of  the  principles 
ady  stated,  often  proves  very  useful,  and  which  require  a  brief 
ce. 

tt  dropsy  the  remedy  sometimes  exercises  extraordinary  powers; 
discrimination  in  its  use  is  important.     When  the  affection  is 
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dependeDt  on  an  aDemic  state  of  system,  or  is  assoeiated  w 
form  of  Bright's  dise&se  which  consists  in  fatty  degeneratioi 
kidneys,  it  is  strongly  contraindicated.  In  the  cases  wbici 
nate  in  incurable  organic  afiections  of  the  liver  or  heart,  it 
of  no  use,  while  it  may  do  harm  by  impairing  the  general  st 
But,  whenever  the  dropsy  arises  from  chronic  inBammation 
liver,  from  valvular  affections  of  the  heart  consequent  on  fil 
exudation,  or  from  inflammation  or  high  vascular  irritation 
pleura,  pericardium,  peritoneum,  or  cerebral  meninges,  s 
may  be  combined  very  advantageously  with  the  diuretics  em 
especially  squill  and  digitalis.  Hence,  it  is  generally  better  i 
to  ascites,  hydrothorax,  and  hydrocephalus,  than  to  anasarca, 
the  rule  is  by  no  means  absolute.  Calomel  and  squill  in  cc 
tion  have  long  been  noted  for  their  efficiency  in  thoracic  d: 
Of  course,  little  good  can  be  expected  from  the  remedy  in  d: 
dependent  on  serous  inflammation  or  irritation,  caused  by  tu 
diffused  through  the  membranes.  It  is  now  generally  thou( 
mercury  is  not  appropriate  to  the  dropsy  of  BrighCs  disease 
of  its  forms.  But  when  it  is  connected  with  inflammation 
kidney,  as  indicated  by  fibrinous  casts  in  the  urine,  witho 
evidence  of  conjoined  fatty  degeneration,  I  should  have  no 
don  in  having  recourse  to  mercurialization,  should  the  dise 
yield  to  other  measures. 

PaUy  occasionally  affords  indications  for  the  use  of  m 
Whenever  there  is  reason  to  believe  that  the  disease  ha 
caused,  or  is  kept  up  by  inflammation  whether  of  the  spinal  n 
the  cerebral  centres,  or  the  nerves  themselves,  and  the  inflam 
refuses  to  yield  to  depletory  and  revulsive  measures,  a  slig 
sustained  mercurialization  should  be  tried,  and  will  proba 
found  serviceable.  The  same  may  be  said  of  other  nervous 
tions,  as  neuralgia^  epilepsy^  clvorea^  hysteria^  and  even  Uisani 
a  special  form  of  the  last-mentioned  affection,  connected  \ 
dependent  on  chronic  meningitis^  a  moderate  and  persevering 
mercury,  with  revulsives,  offers  the  best  chance  of  a  favours 
suit.  In  hypoclumdnacal  feelings  and  delusions,  the  same  i 
may  prove  useful  by  correcting  disorder  of  the  hepatic  fu 
Some  of  these  nervous  affections,  moreover,  are  occasional!, 
concealed  forma  of  syphilis,  and  yield  to  mercury  most  h 
after  having  resisted  other  means.  Examples  of  this  kind  i 
quently  offered  in  neuralgia;   and  even  paroxysmal  convi 
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ji|Kmbling  epilepsy  have  been  traced  to  a  syphilitic  origin,  and 
been  promptly  cured  by  this  medicine. 

In  the  poisonous  effects  <^  lead,  whether  in  the  form  of  lead  colic  or 
bad  palsy^  mercury  has  been  imagined  to  e^ert  a  sort  of  antidotal 
power,  and  has  been  much  used  with  supposed  advantage ;  but  it  is 
likely  to  be  superseded  by  alum  and  iodide  of  potassium  in  these 
ifictions.  Nevertheless,  it  may  be  resorted  to,  with  some  hope  of 
benefit,  in  cases  which  have  resisted  these  medicines. 

Indeed,  the  remedial  influences  of  mercury  are  so  various  and 
elective  that^  in  any  obscure  malady,  not  presenting  obvious  con- 
traindications, the  practitioner  would  be  justified  in  the  careful  use 
of  it,  in  the  hope  that  he  might  thus  cut  off  the  concealed  root  of 
the  disease,  and  in  the  confidence  that,  if  he  failed  to  accomplish 
bifl  object,  he  would  at  least,  with  due  caution,  inflict  no  serious 
injury. 

I  have  not  treated  of  the  various  applications  of  mercury  as  an 
exclusively  topical  agent,  preferring  to  do  this  in  connexion  with 
theseyeral  preparations  thus  used. 

4.   Contraindications  to  the  Use  of  Mercury. 

An  agent  so  powerful  for  good  is  necessarily  capable  of  doing 
Buechief,  if  abused  or  improperly  used. 

1.  When,  from  idiosyncrasy,  mercury  has  been  found  to  act  in- 
juriously, its  use  in  the  same  individual  should  be  subsequently 
fesorted  to  with  great  caution,  and  only  under  urgent  circumstances. 
Of  course,  the  peculiarity  of  excessive  susceptibility  to  its  siala- 
gogue  action  is  no  positive  contraindication  ;  as  its  evil  effects  can 
be  avoided  by  a  degree  of  caution,  in  the  use  of  the  medicine,  pro- 
portionate to  the  susceptibility;  but  it  should  serve  as  an  induce- 
ment to  the  utmost  watchfulness,  and  should  prevent  a  resort  to 
tbe  medicine  on  all  trivial  occasions. 

2.  The  suppurative  and  gangrenous  states  of  inflammation,  and 
(he  gangrenous  condition  generally^  are  incompatible  with  the  use  of 
mercury^  which,  by  depreciating  still  further  the  character  of  the 
Uood,  and  favouring  the  disintegration  of  the  tissues,  would  have 
•  tendeu(*.y  to  aggravate  the  affection.  A  slight  degree  of  suppu- 
ration, while  the  element  of  excitation  still  predominates  in  the 
inflamed  part,  should  not  be  allowed  to  prevent  its  use,  when 
it  is  important  to  limit  the  inflammation;  but  it  should  always 
be  omitted,  when  either  suppuration  or  gangrene  has  become 
fully  established.    The  occurrence  cf  hectic  symptoms  should  gene- 
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rally  be  received  as  a  signal  for  suspending  its  use.  To  the  oop- 
dition  denominated  metastatic  abscess^  s^tppurative  jAlebitts,  and  pwn^ 
lent  infection  of  tlte  bloody  it  is  altogether  unsuitable. 

8.  Fattf/  degeneration^  or  a  tendency  towards  d,  is  another  conditioB 
in  which  mercury  can  do  only  harm.  In  this,  the  powers  of  life  is 
the  system  at  large,  or  in  the  part,  are  enfeebled,  and  mercorj 
would  enfeeble  them  still  further.  Besides,  it  would  seem,  fmm 
the  analysis  of  mercurialized  blood  by  Dr.  Wright,  that  it  abonndi 
in  fatty  matter,  showing  a  strong  tendency  in  mercurialism  to 
favour  the  oleaginous  conversion  of  the  tissues.  Hence,  the  medi- 
cine has  been  found  injurious  in  chronic  BrighCs  disease,  and  should 
never  be  used  when  any  considerable  amount  of  oil  is  discoveraUo 
in  the  urine  in  that  affection,  or  from  any  other  cause  there  maybe 
good  reason  to  believe  that  it  is  connected  with  the  fatty  degenen* 
tion  of  the  kidneys.  The  same  remark  is  applicable  to  cases  in 
which  there  may  be  any  suspicion  of  fatty  degeneration  of  tbe 
brain  or  heart. 

4.  An  anemic  or  oOieiinvise  imjioverished  condition  of  tJie  blood,  though 
it  should  not  be  considered  as  forbidding  the  use  of  mercury,  when 
strongly  indicated  by  other  coexisting  conditions,  should  be  allowed 
to  weigh  against  it,  in  doubtful  cases;  and,  when  it  may  be  deemed 
proper  or  necessary  to  administer  mercury,  in  such  a  state  of  sys- 
tem, care  should  be  taken  to  guard  the  blood,  as  far  as  circom* 
stances  will  permit,  against  further  deterioration. 

5.  In  the  scorbutic  state  of  the  blood,  and  that  which  attends  and 
characterizes  a  malignant  condition  of  system^  in  which  coagulability 
is  imperfect  or  wanting,  the  fibrin  is  defective  or  depraved,  and  the 
red  corpuscles  more  or  less  disintegrated,  mercurialization  is  alto- 
gether contraindicated;  and,  when  this  condition  supervenes  upon 
one  in  which  the  medicine  is  employed,  it  should  immediately  be 
suspended,  until  the  blood  has  been  restored  to  its  proper  con- 
dition. 

6.  Analogous  to  the  above  state  of  the  system  are  those  in  which 
there  is  a  disposition  to  i^^^^O^denic  or  gangrenotis  ulceration,  or  to 
passive  hemorrhages.  Even  in  the  treatment  of  syphilis,  mercury 
should  be  withheld,  or  omitted,  when  such  a  tendency  becomes 
obvious. 

7.  Diseases  of  the  spleen  are  usually  ranked  among  the  contraindi- 
eating  conditions;  and,  certainly,  in  that  depraved  state  of  the  blood 
which  is  so  apt  to  attend  them,  mercury  would  seem  to  be  forbid- 
den.   Experience,  too,  has  shown  that  chronic  engorgements  of  that 
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Twms  yield  less  readily  to  mercury  than  similar  affections  of  the 
lirer;  but,  in  simple  splenitis,  whether  acute  or  chronic,  if  the 
system  is  not  anemic,  or  the  blood  depraved,  I  should  have  no 
hesitation  in  resorting  to  a  careful  course  of  mercury,  should  the 
iflbction  resist  other  antiphlogistic  treatment. 

8.  The  existence  of  a  tuberculous  or  scrofulous  diathesis  is  now  gene- 
nDy  admitted  to  contraindicate  the  use  of  mercury.    So  far  as  the 
mere  inflammation  is  concerned  which  attends  this  diathesis,  the 
medicine  has  often  been  found  to  exercise  a  curative  influence ;  but 
it  is  at  the  expense  of  the  general  system,  and  at  the  risk  of  in- 
oeasing  the  disposition  to  tuberculous  deposit.    Formerly  it  was 
fery  customary,  in  this  country,  to  treat  phthisis  with  mercury;  but 
the  general  experience  was  that  the  progress  of  the  disease  was 
hastened;  and  this  application  of  the  medicine  has  been  universally 
abiodoned.    In  all  the  scrofulous  affections,  there  is  a  disposition 
to  an  anemic  or  otherwise  impaired  state  o^  the  blood,  which  is 
DOW  believed  to  favour  the  formation  of  tubercle.    Mercury  has 
been  shown  experimentally  to  have  a  similar  effect  on  the  circulat- 
ing flaid.    Reason,  therefore,  as  well  as  experience,  would  forbid  it 
in  affections  of  this  kind.    There  may  possibly  supervene,  upon  a 
KTofiilous  or  tuberculous  constitution,  some  affection  to  which 
Bercnry  is  peculiarly  appropriate,  iritis  or  hepatitis  for  example, 
tnd  which  might  do  more  injury  to  the  patient  than  mercurial- 
iation  would  be  likely  to  inflict.    Under  such  circumstances,  the 
physician  would  be  justified  in  resorting  to  a  very  careful  use  of 
the  remedy,  precisely  as,  in  a  similar  condition,  he  might  be  com- 
pelled to  resort  to  direct  depletion,  which  is  perhaps  quite  as 
JDJarioQs  in  relation  to  the  constitutional  affection.    But  mercury 
•hoald  never  be  used  with  a  direct  view  to  prevent  or  cure  tubercles 
^cmselves,  and  with  extreme  caution,  if  ever,  to  obviate  the  in- 
flammation which  arises  directly  from  them. 

9.  Finally,  carcinoma^  melanosis,  cirrhosis,  fibrous  degeneration,  and 
•imilar  abnormal  conditions,  as  they  are  wholly  incurable  by  mer- 
cery, and  themselves  tend  to  a  gradual  reduction  of  the  vital  forces, 
should  be  considered  as  offering  contraindications  to  its  use. 

Bat,  in  reference  to  most  of  the  above  pathological  states,  the 
^Dtraindication  must  be  understood  to  be  against  the  use  of  mer- 
cury,  carried  so  far  as  to  produce  its  effects  on  the  system,  and  not 
Against  its  pure  alterative  use,  in  disorders  of  the  digestive  organs, 
connected  with  deranged  action  of  the  liver,  or  its  employment  as 
*  cathartic.  Under  these  circumstances,  its  influence  is  mainly  con- 
VOL.  u.— 18 
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fined  to  the  chylopoietic  viscera,  and  is  not  exerted  upon  tbe  ajstea 
at  large,  or  directly  on  the  blood. 

5.  Modes  of  Employing  Mercury. 

The  modes  of  employing  mercury,  both  for  its  alterative  eSkfUi 
on  the  digestive  organs,  and  its  operation  on  the  system,  have  bees 
already  detailed,  in  connexion  with  the  accounts  of  its  seven! 
therapeutic  applications.  It  may  not  be  amiss  to  present  them  ii 
one  view,  at  the  expense  of  a  little  repetition. 

1.  For  its  pure  alterative  infirience^  the  medicine  is  to  be  kept 
within  the  point  of  salivation.  Either  the  mild  chloride  (calomd)^ 
the  mercurial  pill  (blue  mass),  or  mercury  with  chalk  may  be 
used ;  the  two  former  being  preferable  for  adults,  the  latter  some- 
times for  children,  especially  when  there  is  excess  of  acid  in  the 
stomach  and  bowels.  When  there  is  a  disposition  to  constipatioi, 
the  most  convenient  ihethod  is  to  administer  a  dose  of  the  medidM 
every  night  or  every  other  night,  and  to  follow  it  in  the  morning 
by  a  gentle  laxative,  as  one  or  two  drachms  of  Epsom  or  Bocfadle 
salt  Sometimes  it  may  be  advisable  to  give  the  mercurial  and  the 
laxative  together  at  bedtime,  in  which  case,  rhubarb,  or  aloe8,or 
the  two  combined  may  be  employed.  From  half  a  grain  to  two 
grains  of  calomel,  or  from  two  to  eight  grains  of  the  blue  mtf 
may  be  given,  according  to  the  degree  of  effect  desired,  and  the 
less  or  greater  susceptibility  of  the  patient.  For  children,  as  they 
are  in  general  extremely  insusceptible  to  the  sialagogue  operation 
of  mercury,  it  is  not  necessary  to  reduce  the  dose  in  the  same 
proportion  as  with  ordinary  medicines.  A  grain  or  two  of  the 
blue  mass,  or  one-quarter  to  half  a  grain  of  calomel  may  be  given 
to  a  child  a  year  or  two  old ;  but  special  care  should  be  taken  that 
the  bowels  are  opened  next  morning;  and,  for  this  purpose,  castor 
oil  or  magnesia  is  preferable  to  one  of  the  salts. 

When  the  stomach  and  bowels  are  irritable,  in  other  words  in 
cases  of  cholera  or  diarrhoea,  it  is  better  to  give  the  medicine  in 
smaller  doses  frequently  repeated.  One-sixth  of  a  grain  of  calomel, 
or  half  a  grain  of  the  blue  mass,  may  be  given  every  hour  or  two 
hours,  until  the  quantity  amounts  to  one  or  two  grains  of  the 
former,  or  from  three  to  six  grains  of  the  latter  for  the  day;  and  it 
will  often  be  desirable,  in  order  to  avoid  salivation,  to  administer 
the  medicine  only  every  other  day.  In  very  irritable  states  ol 
the  alimentary  canal,  even  smaller  doses  than  those  mentioned 
may  be  given  with  propriety.    When  the  patient  is  extremelj 
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loaoeptible  to  salivation,  very  minute  quantities  will  often  haye  the 
effect;  and  for  such  a  person  the  amount  should  be  reduced  to  one- 
half  or  even  one-quarter.  For  a  child  a  year  or  two  old,  one-twelfth 
of  a  grain  of  calomel,  a  quarter  of  a  grain  of  blue  mass,  or  a  grain 
of  the  mercury  with  chalk  may  be  given  every  hour  or  two, 
through  the  day,  and  omitted  at  night.  Unless  in  urgent  cases,  it 
will  be  best  with  children  also  to  employ  the  medicine  only  upon 
alternate  days,  using  other  measures  in  the  intervening  days. 

I  do  not  think  that  any  advantage  will  accrue,  for  the  purpose 
here  referred  to,  from  the  external  use  of  mercury. 

2.  With  a  view  to  salivation^  the  medicine  may  be  used  by  the 

itomach,  by  the  rectum,  externally,  and  by  inhalation.    In  the 

great  majority  of  cases,  the  internal  use  of  the  medicine  is  amply 

rafficieot;  and  it  is  very  rarely,  except  in  syphilitic  affections, 

that  any  other  method  of  application  is  at  all  necessary  or  de- 

airable.    I  would  here  again  impress  on  the  student  and  young 

practitioner  the  importance  of  being  very  guarded  in  this  use  of 

mercQTy,  and  watchful  against  too  great  an  effect  on  the  mouth. 

It  18  in  general  quite  sufficient  that  the  slightest  observable  fetor 

of  the  breath,  increased  flow  of  saliva,  or  effect  on  the  gums  should 

be  produced;  after  which,  the  medicine  should  bd  so  given  as  only 

to  keep  up  this  effect.    This  can  be  readily  done  in  chronic  cases. 

la  the  acute,  especially  those  of  rapid  progress,  it  is  often  necessary 

to  run  the  risk  of  a  greater  amount  of  ptyalism;  though,  even  in 

these,  a  little  caution  will  generally  be  sufficient  to  prevent  any 

inconvenient  amount  of  soreness. 

In  chronic  cases^  from  half  a  grain  to  a  grain  of  calomel,  and  from 
two  to  five  grains  of  blue  mass  may  be  given  three  times  a  day; 
and,  in  two  or  three  days,  gradually  increased  if  it  shall  have  pro- 
duced no  effect.  In  the  actiie^  the  same  dose  may  be  given,  but 
much  more  frequently  repeated;  the  interval  varying  from  one  to 
three  or  four  hours,  according  to  circumstances,  so  that  the  whole 
quantity  given  in  twenty -four  hours  may  fall  between  the  extremes 
rf  four  and  twenty-four  grains  of  calomel,  and  twelve  grains  and 
a  drachm  of  the  blue  mass.  The  smaller  quantity  should  always 
be  used  at  first,  when  there  is  no  urgencj,  and  increased  as  circum- 
stances may  seem  to  require.  It  is  only  in  the  most  rapid  and 
dangerous  diseases,  that  the  larger  quantity  mentioned  should  be 
given,  or  even  approached;  and,  in  these  cases,  calomel  should 
generally  be  preferred;  so  that  it  is  very  seldom  desirable  to 
administer  more  than  twelve  or  eighteen  grains  of  the  blue  mass 
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in  twenty- four  hours.  When  these  doses  purge,  they  should  h 
combined  with  opium,  if  not  contraindicated.  Happily,  there  ii 
very  frequently  a  coincident  indication  for  the  two  medicines,  in 
which  case  they  should  be  given  together ;  and  both  may  often  be 
usefully  associated  with  ipecacuanha. 

Should  the  doses  mentioned  prove  irritant  to  the  bowels,  as  will 
sometimes  happen  even  when  opium  is  administered  at  the  sanw 
time,  a  good  plan  is  to  exhibit  them  in  extremely  minute  doses,  ift 
proportionably  short  intervals.  Thus,  one-twelfth,  eighteenth,  or 
even  twenty-fourth  of  a  grain  of  calomel,  may  be  given  evoy 
half  hour  till  the  system  is  affected ;  and  it  will  generally  be  foQiid 
that  a  much  smaller  amount  in  the  aggregate,  given  in  this  viy, 
will  affect  the  system,  than  in  larger  doses. 

Formerly  it  was  not  uncommon  to  give  large  doses  of  calomd 
at  once,  with  a  view  to  salivation ;  its  tendency  to  act  on  ilie 
bowels  being  restrained  by  opium.  Five,  ten,  fifteen  grains  hm 
thus  been  given,  and  sometimes  even  much  larger  amount&  Bot, 
as  only  a  certain  amount  of  the  medicine  is  dissolved  and  absorbed 
within  a  certain  time,  the  method  is  not  more  effectual  than  that  of 
small-  doses  frequently  repeated ;  and,  indeed,  often  less  so,  on 
account  of  the  tendency  to  purge  in  these  doses,  not  unfrequently 
even  when  combined  with  opium.  But  the  greatest  objection  to 
the  plan  is,  that  it  places  the  medicine  unnecessarily  beyond  oar 
control ;  and,  in  cases  of  peculiar  susceptibility,  very  serious  efiecti 
may  ensue. 

Corrosive  sublimafe  is  sometimes  used  internally  with  a  view  to 
affect  the  system;  and  by  some  it  has  been  recommended  as  prefer- 
able to  the  other  preparations,  from  its  solubility,  and  consequently 
greater  uniformity  of  effect ;  but  I  have  seldom  used  it  except  in 
syphilitic  or  syphiloid  affections,  and  am  not,  therefore,  able  to  speak 
of  it  with  confidence.  More  will  be  said  of  it  among  the  prepara- 
tions. 

By  Enenia.  It  is  possible,  sometimes,  when  the  stomach  is  ex- 
tremely irritable,  or  mercury  from  some  other  cause  cannot  be 
given  by  the  mouth,  that  advantage  may  accrue  from  its  exhibition 
in  the  form  of  enema;  though  practically  I  have  very  rarely  found 
occasion  to  resort  to  this  method  of  administration.  The  blue  mass 
should  be  preferred  for  this  purpose,  as  the  mildest  preparation.  It 
should  be  rubbed  up  thoroughly  with  some  mucilaginous  fluid,  and 
given  in  connexion  with  an  opiate.    The  dose  may  be  three  times 
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bat  given  by  the  mouth,  and  the  quantity  of  liquid  vehicle  vary 
rom  two  to  four  fluidounces. 

Exiepnal  Use.  When  mercury  cannot  be  given,  or  will  not  ope- 
nte  by  the  mouth,  or  when,  from  the  urgency  of  the  case,  it  is 
desirable  to  introduce  the  medicine  into  the  system  by  every  ave- 
nue, or,  finally,  when  it  is  thought  proper  to  give  it  a  certain  direc- 
tion, as  through  diseased  lymphatic  glands,  for  example,  recourse 
miy  be  had  to  its  external  application,  with  a  view  to  the  production 
of  mercurialism.  For  this  purpose,  the  officinal  mercurial  ointment 
wj  be  used;  one  drachm  of  it  being  rubbed  daily,  or  twice  a  day, 
npoQ  the  inside  of  the  thighs  and  legs,  or  of  the  arms  and  forearms. 
These  positions  are  selected  because  the  skin  is  there  more  delicate, 
and  the  epidermis  is  more  readily  permeable.  It  has  been  thought, 
too,  that  the  number  of  superficial  absorbents  might  still  further 
&Yoar  the  absorption  of  the  medicine ;  and  that  a  direction  might 
tliQs  be  given  to  it  through  the  glands  in  the  groin  and  axilla. 

Another  method  of  applying  the  ointment  is  as  a  dressing  to 
Uistered  surfaces,  deprived  of  the  cuticle.  It  may  be  used  in  this 
my  in  all  cases  of  urgency,  in  which  a  blister  has  been  produced 
with  other  intentions,  and  a  surface  fit  for  the  purpose  has  thus 
been  incidentally  obtained.  It  would  rarely  be  justifiable  to  make 
a  blister  for  this  special  object. « 

The  rubbing  of  calomel  or  black  oxide  of  mercury  upon  the 
inside  of  the  lips,  the  gums,  &c.,  has  also  been  recommended  in 
reference  to  the  constitutional  impression.  Two  or  three  grains 
ire  used  at  once.  I  have  not  employed  this  method;  but  can- 
not help  suspecting  that  it  is  only  another  mode  of  exhibiting  the 
medicine  by  the  stomach ;  as  I  presume  that  what  is  rubbed  upon 
the  gums  will  be  much  more  likely  to  be  swallowed  than  absorbed 
from  the  mouth,  even  when  care  may  be  taken  to  avoid  such  a 
leralt. 

FumigcUian  is  still  another  method.  The  mercurials,  at  an  ele- 
vated temperature,  generally  rise  readily  in  vapours,  which,  either 
inhaled,  or  applied  to  the  surface,  are  capable  of  bringing  the  system 
ander  the  influence  of  the  medicine.  When  inhaled,  the  vapour 
operates  more  rapidly  than  any  other  form  in  which  mercury  is 
^ised,  and  has,  therefore,  been  recommended  in  cases  in  which  a 
Vtty  speedy  effect  is  required;  the  impression  being  afterwards 
■Qstained  by  the  internal  use  of  the  medicine.  It  is  also  sometimes 
applied  locally  to  ulcerated  surfaces,  in  order  to  change  the  nature 
of  their  action.    Personally,  however,  I  never  meet  with  cases  in 
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wbich  this  mode  of  using  mercurj  seems  to  me  to  be  desirabk 
Violent  effects  are  said  sometimes  to  have  resulted  from  the  inhali- 
tioQ  of  the  vapour ;  and  a  great  objection  to  the  process*  is  dte 
difficulty  of  regulating  the  dose,  so  as  to  have  the  medicine  aoda 
command.  More  will  be  said  of  it  when  the  individual  prepara- 
tions are  treated  of,  which  are  used  in  this  way.  Cinnabar,  the 
black  oxide,  and  calomel  have  been  employed. 

6.  Preparations  of  Mercury. 

All  the  officinal  preparations  of  mercury,  including  the  metal 
itself,  and  excepting  only  the  sulphurets,  which  appear  to  be  quite 
inert,  are  capable  of  producing  the  peculiar  effects  of  this  medidne 
on  the  animal  economy.  They  vary,  however,  very  much  in  the 
degree,  rapidity,  and  certainty  of  their  action.  M.  Mialhe  has  «»• 
dered  it  probable  that  they  all  operate  by  conversion  into  bichlo- 
ride of  mercury,  and  that  their  difference  is  owing  to  the  different 
degrees  of  facility  with  which  they  undergo  this  conversion.  Be* 
fore  the  experiments  of  Mialhe,  Prout  had  stated  that  calomel,  or 
the  protochloride  of  mercury,  in  the  presence  of  an  alkaline  chlo- 
ride, was  converted  partially  into  bichloride.  The  former  chemist 
has  demonstrated  that  this  fact  is  true  of  all  the  officinal  prepan- 
tions,  except  the  sulphuret,  and  tha^the  action  is  much  more  rapid 
in  the  presence  of  the  atmospheric  air,  or  a  fluid  containing  it 
Another  important  fact  ascertained  by  M.  Mialhe  is,  that  the  change 
into  the  corrosive  sublimate  is  proportionate,  not  to  the  amount  of 
the  mercurial  present,  but  to  that  of  the  alkaline  chloride,  and  the 
concentration  of  its  solution.  Applying  these  results  physiologi- 
cally, it  would  seem  that  any  of  the  officinal  preparations  of  mer- 
cury taken  into  the  stomach,  meeting,  as  they  necessarily  do,  in  the 
alimentary  canal,  with  one  of  the  chlorides,  especially  that  of  so- 
dium, and  with  atmospheric  oxygen,  either  free  or  held  in  solution 
in  the  liquids,  must  undergo  a  partial  conversion  into  corrosive 
sublimate,  by  which,  if  originally  insoluble,  they  become  soluble, 
and  consequently  capable  of  being  absorbed.  Nor  is  it  only  the  in- 
ternal operation  of  the  mercurials  which  is  thus  explained.  AVhen 
the  medicine  is  applied  to  the  skin,  or  inhaled  in  vapour  into  the 
lungs,  the  instant  that  it  meets  with  any  fluid  of  the  body  contain- 
ing chloride  of  sodium,  and  there  are  few  which  do  not,  it  becomes 
more  or  less  soluble,  and  is  thus  rendered  capable  of  absorption, 
and  circulation  with  the  blood.  It  will  be  found  that  this  simple 
view  affords  a  happy  explanation  of  many  peculiarities  in  the 
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Btion  of  the  mercurial  preparations.  One  of  these  may  be  men- 
ioned  here,  namely,  the  relative  insusceptibility  of  children  to  the 
Qcrcurial  influence.  This  is  ascribed,  upon  the  hypothesis  of 
L  Mialhe,  to  the  fact,  that  little  salt  is  used  in  their  diet,  and  that 
nnsequently  the  conditions  requisite  to  the  change  do  not  exist 
in  their  alimentary  canal.  Of  the  particular  reactions  which  take 
place  with  the  several  preparations,  an  account  will  be  given  when 
they  are  individually  considered. 

It  might  be  inferred  from  the  view  here  given  of  the  action  of 
the  mercurials,  that,  as  all  operate  through  the  bichloride  produced, 
it  would  be  unnecessary  to  use  any  other  than  this  preparation. 
But  a  little  consideration  will  show  that  this  does  not  follow.  The 
change  into  corrosive  sublimate  is,  with  some  of  the  preparations, 
cioeedingly  slow;  and  particle  by  particle  is  presented  for  absorp- 
tioD  as  it  forms,  so  that  no  irritation  of  the  stomach  is  produced  by 
it;  and  it  is  impossible  to  exhibit  corrosive  sublimate  itself,  in  doses 
10  small  and  so  frequently  repeated,  as  to  obtain  the  same  end. 
Confirmatory  of  this  statement  is  the  fact,  that  the  different  prepara- 
tions operate  with  a  mildness  inversely  proportioned  to  the  rapidity 
of  their  convertibility  into  corrosive  sublimate,  when  placed  under 
influences  favourable  to  this  result  out  of  the  body.  Besides,  in 
sonsequence  of  the  slowness  with  which  the  bichloride  is  gene- 
ited,  the  milder  preparation  has  the  opportunity  of  reaching  the 
)0wel3  before  the  change  can  take  place,  and  does  not,  like  the 
nrrosive  sublimate,  exert  its  first  effects  on  the  stomach. 

Another  practical  inference  is  that,  when  it  is  desired  that  a 
nercurial  should  operate  mildly,  common  salt  should  be  avoided; 
irhen  it  does  not  act,  that  a  little  of  the  salt  might  be  taken  at  the 
same  time.  Caution,  however,  is  requisite  on  this  point;  as,  by 
too  free  an  administration  of  the  alkaline  chlorides,  we  might  cause 
an  over-production  of  corrosive  sublimate,  and  consequently  irri- 
tant effects.  This  is  particularly  the  case  with  chloride  of  ammo- 
nium, or  muriate  of  ammonia,  which  has  been  ascertained  to 
produce  the  change  more  rapidly  than  any  other  of  the  chlorides, 
tod  has,  on  this  account,  produced  poisonous  effects  when  taken 
iuternally  with  calomel. 

When  any  one  of  the  preparations,  taken  internally,  occasions 
nndue  irritation  of  the  alimentary  canal,  Mialhe  proposes  the 
hydrated  protosulphuret  of  iron  as  a  corrective.  This  acts  by  pro- 
ducing immediately,  with  any  soluble  preparation  of  the  metal,  an 
insoluble  and  inert  sulphuret  of  mercury.    In  cases  of  excessive 
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mildQess,  the  metbod  best  adapted  to  tbe  end  id  view,  will  be  to 
administer  it  in  smaller  .doses  more  frequently  repeated,  as,I« 
example,  a  grain  every  hour,  or  every  two  hours,  till  ila  eflectsoQ 
the  gums  are  perceived. 

From  five  to  fifteen  grains  are  given  when  the  effect  of  a  mild 
mercurial  laxative  is  required ;  but,  when  used  for  this  purpose,  ft 
should  always  be  accompanied  or  followed  by  another  luxalira; 
rhubarb  or  aloes  or  both  being  generally  preferable  in  the  former 
case,  and  a  little  castor  oil  or  Epsom  salt  in  the  latter. 

It  is  usually  exhibited  in  the  pilular  form;  but  it  may  also  In 
given  suspended  in  water  by  the  intervention  of  mucilage,  iod 
may  often  be  added  with  advantage  to  the  chalk  mixture,  in  bowd 
complaints,  especially  those  of  children. 

11.  MERCURY  WITH  CHALK.— HtDKABGTRUM  CDM  Gtt 

TA.  U.S.,  Lond.,  Ed.,  Dub. 

This  is  made  by  rubbing  together  three  parts  by  weight  of  IM^ 
cury,  and  five  of  prepared  chalk,  till  the  metal  is  extiogaialiDi 
The  mercury  is  not  so  thoroughly  divided  in  this  preparation » 
in  the  blue  pill ;  and,  therefore,  though  the  proportion  of  the  meui 
is  much  greater,  its  efi'ecta  on  the  system  are  evea  milder;  14 
according  to  the  observations  of  Mialhe,  the  conversion  iirto« 
soluble  form  in  the  stomach  and  bowels,  takes  place  moreslowlji 
the  less  finely  the  mercury  is  comminuted. 

Mercury  with  chalk  is  a  grayish  powder,  which  effervesces  wiA 
Bin  acid,  and  loses  the  metal  by  evaporation  with  heat,  the  chldk 
remaining.  Globules  of  mercury  can  generally  be  seen  in  it 
the  aid  of  a  magnifying  glass. 

This  is  tho  mildest  of  the  mercurials,  and  is  often  preferred  is 

infantile  cases  on  this  account,  as  well  as  for  the  antacid  propertiai 

of  the  accompanying  chalk.     But,  though  somewhat  milder  tbtt 

blue  pill,  it  is  less  certain.     It  is  more  frequently  used 

iqfkntile  disorders  of  the  alimentary  canal,  withligtil 
[  stools,  indicating  defective  action  of  the  liver,  tlua 
operation.     It  is  sometimes,  however,  eraploj" 
•  eyphilis  of  iufants. 

-  ftn  adi^teMi  reference  to  its  effects  on  the  ejilOU 

."hirty  grains,  for  children  two  or  ^f* 

as  an  alterative  in  infsntil* 

1  dose  of  a  grain,  every  tw* 

.  be  given  in  powder;  ** 
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I  the  form  of  pill,  the  contraction  of  the  material  on  drying  is  apt 
}  cause  globules  of  the  metal  to  form. 

The  Dublin  College  directs  a  similar  preparation,  made  with 
DAgnesia  instead  of  chalk,  and  denominates  it  Hydrargyrum  cum 
lUoNSSiA,  or  Mercury  vnih  Magnesia.  It  has  similar  properties  with 
the  preceding,  and  may  be  preferably  used  when  a  laxative  effect 
is  desired. 

ni.  MERCURIAL  OINTMENT.  —  UngUENTUM  HydrARGY- 

M.  U.  S.,  Lond.^  Ed.,  Dub. 

Mercurial  ointment  is  prepared  by  rubbing  together  equal  weights 
of  mercury  and  fat,  the  latter  consisting  of  lard  with  one  twenty- 
foonh  part  of  suet.  The  trituration  is  to  be  continued  until  the 
globules  disappear.  A  portion  of  the  ointment,  rubbed  upon  paper, 
diould  exhibit  no  globules  under  an  ordinary  magnifying  glass. 
Sabstaoces  are  sometimes  added,  or  substituted  for  the  lard,  which 
liaye  the  property  of  facilitating  the  extinguishment  of  the  mer- 
eoiy;  but  care  should  be  taken  that  nothing  irritant  to  the  skin 
is  employed,  not  even  rancid  lard,  as  blandness  is  one  of  the  im- 
portant requisites  of  the  preparation.  So  much  labour  is  required 
for  the  thorough  extinguishment  of  the  metal,  that  the  process  is 
most  conveniently  conducted  by  machinery.  It  should  exhibit  no 
globules  when  rubbed  on  paper,  and  examined  by  a  microscope  of 
foor  powers. 

The  ointment  is  of  a  bluish  colour,  which  darkens  with  age. 
Though  consisting  mainly  of  the  oomminuted  metal  and  fatty 
matter,  it  always  contains  a  small  proportion  of  oxide,  which  in- 
creases with  time.  Like  the  other  preparations  similar! j  made, 
however,  it  probably  owes  its  eScieacy  lo  the  slow  conrersion  of 
the  metal,  by  contact  with  tLe  5t;>is  beneath  the  e'SisScle.  into  a 
oompound  soluble  in  the  blooi. 

When  rubbed  upon  the  skin,  or  applied  Vj  WjiT.fiT*A  rsriir^sr, 

it  is  capable  of  profiucing  nbercra^Iisc-..  kzA  'I2  zyA  ^z/.t^^i^kKr^i^j 

employed  for  this  purp-j«e.    Tbe  cfrcrsn^uijiC^s  z^.'*.r.zj^  hi  ^%^ 

ind  the  method  of  applying  h.  iar*  alreawJj  Vi^c  ¥^JLry^..\,j  r^,- 

Kribed.  (Seepage  277.)    T&e  tL'jti  ci-ssScnf  V>  bt  '>'>»?rT*d  :r.  >-* 

ipplication  are,  that  the  ot-sra^.'r  ht*>zji  t-rv&KS  ''Jrz^.i  ij  ▼**,-;!:/ 

t  thick  leather  glove,  or  oiLerwiie  *^j^^zjz  v:i5  'zaz/l  isA  \u\r.  .rr  - 

•itioii  of  the  surface  sbcr^M  cis  as  =►  v^i  u  ;»!*/u.*  it  vji.*?!,    Tyxu^^ 

■van  eruption  is  fr>i:i3td.  -n^JL  Vj  r.ii*:i  h.'iiju.-:: a.* .-,»-.  %%\ 

tun.  18  to  renJer  a  n?:«KLS*',c  \i  lii*  t:clj^^>- -  i^j^btu*^. 
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salivation,  the  same  compound  may  be  exhibited,  in  order  to  pra* 
vent  further  absorption  of  any  portion  of  the  mercurial,  which  miy 
still  remain  in  the  alimentary  canal. 

The  preparations  of  mercury  may  be  arranged  under  the  follow- 
ing heads;  namely,  1.  those  in  which  it  is  in  the  metallic  state,! 
the  oxides,  3.  the  chlorides,  4.  the  iodides,  5.  the  sulphureta^  and 
6.  the  salts. 

1.  Preparations  in  the  Metallic  State. 

In  a  state  of  minute  division,  it  has  been  ascertained  that,  in  tlia 
presence  of  an  alkaline  chloride  and  air,  mercury  is  very  slowlj 
converted  into  corrosive  sublimate ;  the  metal  probably  being  first 
oxidized,  and  the  reaction  then  taking  place  between  the  mercuriil 
oxide  and  the  alkaline  chloride.  Hence  we  may  account  for  the 
influence  of  the  metal,  taken  internally  or  applied  externally  in  a 
state  of  very  minute  mechanical  division,  or  inhaled  into  the  lungs 
or  brought  into  contact  with  the  skin,  in  the  state  of  vapour. 

In  its  ordinary  metallic  state,  the  metal  is  quite  inert  It  ias 
been  given  in  quantities  varying  from  an  ounce  to  a  pound  or 
more,  in  obstruction  of  the  bowels,  which  it  is  said  to  have  some- 
times overcome  simply  by  its  weight ;  the  metal  passing  away  per 
anum  unchanged.  But  at  best  it  is  an  exceedingly  uncertain 
remedy,  and,  in  a  case  of  irremovable  obstruction,  might  remain  in 
the  bowels  to  the  serious  detriment  of  the  patient.  When  long  re- 
tained in  that  way,  it  has  been  known  to  produce  very  powerful  if 
not  fatal  mercurialization,  no  doubt  through  the  chemical  reaction 
between  its  particles,  more  or  less  minutely  divided  among  the 
contents  of  the  bowels,  and  any  chloride  of  sodium  or  other  chlo- 
ride that  might  be  present. 

It  is  in  that  state  of  minute  division,  produced  by  rubbing  mer- 
cury up  with  other  substances,  that  the  metal  is  exhibited  for  its 
effects  on  the  system.  The  ordinary  metallic  appearance  is  lost  in 
the  process,  and  the  metal  is  said  to  be  extinguished.  It  has  been 
ascertained  that  a  very  minute  proportion  of  oxide  is  produced, 
which  is  increased  by  time:  but  there  is  no  reason  to  suppose  that 
the  effects  of  the  medicine  are  to  be  wholly  or  even  chiefly  as- 
cribed to  this  oxide;  for  the  metal  thus  divided  is  known  to  be  ren- 
dered slowly  soluble,  like  the  other  insoluble  mercurials,  and  a 
quantity  of  the  oxide,  prepared  in  other  modes,  equal  to  that  con- 
tained in  these  preparations,  would  occasion  no  observable  effect. 
The  following  are  the  preparations  containing  the  mercury  in 
minute  division. 
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L  MERCURIAL  PILLS.  — PiLULiE  HtDRARGYRI.  U.S., Ed., 

Ihh. — PiLULA  Htdrargyri.  Lond. — Blue  Pills. — PUulce 
(kmdea. 

Mercurial  pilk  are  prepared  by  first  rubbing  mercury  with  con- 
fection of  roses  till  the  globules  disappear,  and  then  beating  the 
mixture  with  powdered  liquorice  into  a  pilular  mass.  The  im- 
portant point  is  thoroughly  to  extinguish  the  metal,  so  that,  when 
I  little  of  the  mass  is  rubbed  on  a  piece  of  glass  or  paper,  no 
l^bales  can  be  seen.  As  much  trituration  is  requisite  for  the 
pwpose,  steam  power  is  most  effectively  employed. 

The  preparation  may  either  be  kept  in  the  mass  {massa  coerulea 
or  blue  mass),  or  be  made  into  pills,  as  directed  by  the  17.  S.  Phar- 
macopoeia. Each  of  the  officinal  pills  weighs  three  grains,  and 
eoDtains  one  grain  of  mercury. 

The  mass  is  at  first  of  a  dark-blue  colour,  but  afterwards  assumes 
m  olive,  and  ultimately  a  slightly  reddish  tint.  It  is  probable  that 
a  minute  proportion  of  protoxide,  produced  by  the  absorption  of 
oxygen  during  the  trituration,  is  increased  by  time,  and  at  length 
partially  converted  into  deutoxide ;  but  by  far  the  largest  propor- 
tion of  the  metal  continues  unoxidized,  and  it  is  to  this  that  the 
preparation  owes  its  characteristic  properties. 

It  is  one  of  the  mildest  of  the  mercurials,  producing  when  pro- 
perly prepared,  the  alterative  and  sialagogue  efiects  of  mercury 
with  considerable  certainty,  and  with  little  irritation  of  stomach 
and  bowels.    Sometimes,  however,  it  operates  as  a  laxative  with 
griping  pain ;  and  the  larger  the  proportion  of  oxide  it  contains, 
the  more  likely  it  will  be  to  produce  this  effect.    There  is  little 
doubt  that  the  mercury  is  converted  into  bichloride  in  the  aliment- 
ary canal;  and  that  it  owes  its  superiority  in  mildness  to  most  of  the 
other  mercurials,  to  the  extreme  slowness  with  which  this  change 
takes  place. 

For  the  simple  alteraiive  influence  on  the  digestive  organs,  the 
dose  is  from  two  to  five  grains  evfery  night,  or  every  other  night, 
followed  in  the  morning  by  a  laxative  if  the  bowels  should  not  be 
opened;  or  from  a  quarter  to  half  a  grain  every  hour  or  two 
Airough  the  day,  so  that  the  same  quantity  may  be  taken  in 
twenty-four  hours. 

For  full  mercurialization,  three  grains  may  be  given  three  times 
I  day  in  chronic  cases,  and  more  frequently  in  acute;  but  in  the 
latter,  as  this  preparation  is  preferred  to  calomel  for  its  greater 
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mildness,  the  method  best  adapted  to  the  end  in  view,  will  be  to 
administer  it  in  smaller  .doses  more  frequently  repeated,  as,  ior 
example,  a  grain  every  hour,  or  every  two  hours,  till  its  effects  on 
the  gums  are  perceived. 

From  five  to  fifteen  grains  are  given  when  the  effect  of  a  mild 
mercurial  laxative  is  required;  but,  when  used  for  this  purpose, it 
should  always  be  accompanied  or  followed  by  another  laxative; 
rhubarb  or  aloes  or  both  being  generally  preferable  in  the  foraer 
case,  and  a  little  castor  oil  or  Epsom  salt  in  the  latter. 

It  is  usually  exhibited  in  the  pilular  form ;  but  it  may  also  be 
given  suspended  in  water  by  the  intervention  of  mucilage,  and 
may  often  be  added  with  advantage  to  the  chalk  mixture,  in  bowd 
complaints,  especially  those  of  children. 

II.  MERCURY  WITH  CHALK. —HYDRARGYRUM  CUM  GrB- 

TA.   U.  S.^  Lond.,  Ed.,  Dub. 

This  is  made  by  rubbing  together  three  parts  by  weight  of  mer- 
cury, and  five  of  prepared  chalk,  till  the  metal  is  extinguished 
The  mercury  is  not  so  thoroughly  divided  in  this  preparation  is 
in  the  blue  pill ;  and,  therefore,  though  the  proportion  of  the  metil 
is  much  greater,  its  effects  on  the  system  are  even  milder;  as, 
according  to  the  observations  of  Mialhe,  the  conversion  into  i 
soluble  form  in  the  stomach  and  bowels,  takes  place  more  slowly, 
the  less  finely  the  mercury  is  comminuted. 

Mercury  with  chalk  is  a  grayish  powder,  which  effervesces  with 
an  acid,  and  loses  the  metal  by  evaporation  with  heat,  the  chalk 
remaining.  Globules  of  mercury  can  generally  be  seen  in  it  with 
the  aid  of  a  magnifying  glass. 

This  is  the  mildest  of  the  mercurials,  and  is  often  preferred  in 
infantile  cases  on  this  account,  as  well  as  for  the  antacid  properties 
of  the  accompanying  chalk.  But,  though  somewhat  milder  than 
the  blue  pill,  it  is  less  certain.  It  is  more  frequently  used  as  an 
alterative,  in  infantile  disorders  of  the  alimentary  canal,  with  light 
or  clay-coloured  stools,  indicating  defective  action  of  the  liver,  than 
for  its  sialagogue  operation.  It  is  sometimes,  however,  employed 
in  the  syphilis  of  infants. 

The  dose  for  adults,  in  reference  to  its  effects  on  the  system, 
would  be  from  five  to  thirty  grains,  for  children  two  or  three 
grains;  but,  when  intended  merely  as  an  alterative  in  infantile 
diarrhoea,  it  may  be  given  in  the  dose  of  a  grain,  every  two  or 
three  hours  through  the  day.     It  should  be  given  in  powder;  as, 
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ID  the  form  of  pill,  the  contraction  of  the  material  on  drying  is  apt 

to  cause  globules  of  the  metal  to  form. 

The  Dublin  College  directs  a  similar  preparation,  made  with 

magnesia  instead  of  chalk,  and  denominates  it  IIydrargtrum  cum 

Magnesia,  or  Mercury  with  Magnesia,   It  has  similar  properties  with 

the  preceding,  and  may  be  preferably  used  when  a  laxative  effect 

is  desired. 

III.  MERCrmiAL  OINTMENT. — Unguentum  Hydrargy- 

H.  TJ.  &,  Lond.^  Ed.,  Dub. 

Mercurial  ointment  is  prepared  by  rubbing  together  equal  weights 
of  mercury  and  fat,  the  latter  consisting  of  lard  with  one  twenty- 
fourth  part  of  suet.  The  trituration  is  to  be  continued  until  the 
globules  disappear.  A  portion  of  the  ointment,  rubbed  upon  paper, 
should  exhibit  no  globules  under  an  ordinary  magnifying  glass. 
Substances  are  sometimes  added,  or  substituted  for  the  lard,  which 
bave  the  property  of  facilitating  the  extinguishment  of  the  mer- 
cury; hut  care  should  be  taken  that  nothing  irritant  to  the  skin 
i«  employed,  not  even  rancid  lard,  as  blandness  is  one  of  the  im- 
portant requisites  of  the  preparation.  So  much  labour  is  required 
for  the  thorough  extinguishment  of  the  metal,  that  the  process  is 
most  conveniently  conducted  by  machinery.  It  should  exhibit  no 
globules  when  rubbed  on  paper,  and  examined  by  a  microscope  of 
four  powers. 

The  ointment  is  of  a  bluish  colour,  which  darkens  with  age. 
Though  consisting  mainly  of  the  comminuted  metal  and  fatty 
matter,  it  always  contains  a  small  proportion  of  oxide,  which  in- 
creases with  time.  Like  the  other  preparations  similarly  made, 
however,  it  probably  owes  its  efficiency  to  the  slow  conversion  of 
the  metal,  by  contact  with  the  fluids  beneath  the  cuticle,  into  a 
compound  soluble  in  the  blood. 

When  rubbed  upon  the  skin,  or  applied  to  blistered  surfaces, 
it  is  capable  of  producing  mercurialism,  and  is  not  unfrequently 
employed  for  this  purpose.  The  circumstances  requiring  its  use, 
and  the  method  of  applying  it,  have  already  been  sufficiently  de- 
scribed. (Sec  jwi^c  277.)  The  chief  cautions  to  be  observed  in  its 
application  are,  that  the  operator  should  protect  himself  by  wearing 
a  thick  leather  glove,  or  otherwise  covering  the  hand,  and  that  irri- 
tation of  the  surface  should  be  as  much  as  possible  avoided.  Some- 
times an  eruption  is  produced,  with  so  much  inflammation  and 
soreness,  as  to  render  a  suspension  of  the  application  necessary. 
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Hence  the  importance  of  having  the  ointment  properly  made.  Ai 
it  is  also  not  unfrequentlj  used  as  a  dressing  for  blistered  surfaoea, 
with  a  view  to  its  efiects  on  the  system,  and  as  inflammation  of  the 
blistered  surface  would  not  only  be  uncomfortable  to  the  patial; 
but  might  counteract  absorption,  another  reason  is  offered  for  haying 
the  ointment  as  bland  as  possible.  When  it  is  applied  by  friction, 
the  rubbing  should  be  continued  till  the  ointment  has  been  ab- 
sorbed. In  chronic  cases,  a  drachm  of  it  may  be  used  morning  and 
evening  until  the  desired  effect  is  obtained;  in  more  urgent  caaee^ 
the  application  may  be  repeated  several  times  a  day. 

The  ointment  is  often  also  used  for  local  effect.  In  venereil 
buboes  and  other  obstinate  glandular  swellings,  and  in  tumours  of 
any  kind,  not  in  their  nature  incurable,  it  may  be  rubbed  upon  the 
part  affected,  or  upon  other  parts  from  which  absorbents  may  paaB 
into  the  diseased  gland.  As  a  dressing  for  syphilitic  ulcers,  it  has 
sometimes  proved  useful,  and  has  been  employed  in  some  cutaneous 
aflFections,  especially  in  psora,  and  for  the  destruction  of  vermin 
which  may  infest  the  skin.  For  these  latter  purposes,  it  should  be 
diluted  with  twice  or  three  times  its  weight  of  lard.  Within  a 
few  years,  it  has  been  employed  locally  /or  rendering  the  smaUpox 
eruption  ahortive^  and  the  prevention  of  pitting.  For  this  purpose, 
it  should  be  applied  to  the  face,  on  the  first  appearance  of  the  emp- 
tion,  spread  thickly  on  patent  lint,  or  on  muslin,  which  may  be 
formed  into  a  sort  of  mask,  and  kept  closely  in  contact  with  the 
skin,  so  as  to  exclude  the  air.  Another  mode  of  using  it  is,  first 
to  soften  it  with  heat,  then  thicken  it  with  starch  or  other  farina- 
ceous substance,  and,  while  in  a  semifluid  state,  to  apply  it  to  the 
whole  surface  by  means  of  a  brush.  The  only  material  incon- 
venience is  the  salivation  which  it  sometimes  induces;  but,  if  the 
authority  of  Van  Swieten,  Huxham,  and  Boerhaave  be  allowed 
weight,  tliis  is  rather  an  advantage  than  an  evil;  for  these  cele- 
brated authors  sanction  the  use  of  mercury  in  smallpox.  It  is, 
however,  by  no  means  certain  that  the  mercurial  ointment  operates, 
in  diminishing  the  variolous  eruption,  in  any  other  mode  than  by 
excluding  the  air;  and  the  same  may  be  said  of  its  use  in  erysipelas 
and  chilblains,  in  which  it  has  been  recommended. 

Internal  Use.  On  the  continent  of  Europe,  mercurial  ointment 
has  been  employed  internally,  with  a  view  to  the  effects  of  mercury 
on  the  system,  and,  in  the  dose  of  from  two  to  five  grains,  two  or 
three  times  a  day,  is  said  to  salivate  with  great  facility.    It  may  be 
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;iven  in  pill,  made  by  incorporating  the  ointment  with  lycopodium, 
)r  powdered  liquorice  root. 

Compound  Cerate  of  Mercury  (Ceratum  IIydrargyri  Composi- 
TDif,  LoncL)  is  an  officinal  of  the  London  College,  consisting  of 
mercurial  ointment,  compound  soap  cerate,  and  camphor,  rubbed 
together.    It  is  used  to  proniote  the  resolution  of  indolent  tumours. 

Mercurial  Liniment  (LiNiMENTUM  Hydrargyri,  Lond,;  LiNiMENT- 
ux  Hydrargyri  Compositum,  Dub)  is  a  mixture  of  mercurial 

■ 

ointment,  lard,  camphor,  alcohol,  and  solution  of  ammonia,  some- 
times used  as  a  stimulating  liniment,  to  promote  absorption  in  local 
rfbsions,  and  for  the  discussion  of  chronic  and  indolent  swellings 
of  the  joints,  glands,  periosteum,  &c.,  whether  of  syphilitic  origin 
or  otherwise.  It  is  said  to  be  more  apt  to  salivate  than  mercurial 
ointment,  in  consequence  of  the  presence  of  ammonia. 

lY.  MERCURIAL  PLASTER. — EmpLASTRUM  HydrARGYRI. 

F.&,  Land. J  Ed.^  Dub. 

This  is  prepared  by  first  melting  olive  oil  and  resin  together, 
then  rubbing  them,  after  cooling,  with  mercury  until  the  globules 
disappear,  and,  lastly,  incorporating  the  mixture  with  melted  lead 
plaster,  gradually  added. 

As  in  the  preceding  preparations,  the  mercury  exists  in  this 
maJDly  in  the  state  of  minute  division ;  and,  as  with  them,  it  is  pro- 
bable that,  so  far  as  the  mercury  is  concerned,  it  proves  effective 
through  the  gradual  formation,  in  contact  with  the  skin,  of  a  soluble 
compound  of  the  metal. 

Spread  upon  leather,  and  applied  to  the  skin,  it  has  sometimes 
produced  salivation  in  persons  peculiarly  susceptible  to  the  mer- 
iorial  influence,  and  is  sometimes  used,  in  reference  to  the  general 
iSdCts  of  the  medicine,  in  chronic  inflammation  of  the  viscera,  espe- 
lially  the  liver  and  spleen;  being  applied  immediately  over  the 
>rgan  affected.  More  frequently,  however,  it  is  used  for  the  dis- 
ossion  of  external  swellings,  such  as  buboes,  nodes,  and  other 
hronic  tumefactions  of  the  bones,  or  soft  parts,  especially  when 
apposed  to  be  of  syphilitic  origin. 

Plaster  of  Ammoniac  with  Mercury  (Emplastrum  Ammoniaci 
UM  Hydrargyro,  U.S.^  Land.,  Dub.;  Emplastrum  Ammonlaci  et 
[ydrargyri,  Ed.)  is  an  ofl&cinal  preparation,  which  is  most  con- 
eniently  made,  according  to  the  Edinburgh  directions,  by  incorpo- 
iting  the  above  plaster  and  ammoniac  together.  It  is  used  for  the 
ime  purposes  as  the  preceding,  being  somewhat  more  discutient, 
nd  sometimes  beneficial  in  chronic  swellings  of  the  joints. 
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2.  Officinal  Oxides  of  Mercury. 

There  are  only  two  of  these  preparations  now  officinally  recog- 
nized, representing  the  two  chemical  oxides,  the  protoxide,  namdj, 
and  the  deutoxide  or  peroxide.  Some  chemists  consider  the  latta 
as  the  true  protoxide,  on  account  of  its  greater  stability,  and  there- 
fore call  the  former  the  sul/oxide,  altering  the  equivalent  of  mercuiy 
accordingly  from  202  to  101.  This  change  is  medically  very  un- 
fortunate, as  it  introduces  still  further  confusion  into  the  nomen- 
clature of  important  and  powerful  preparations,  just  beginning  to 
rise  out  of  a  former  confusion,  which  had  been  the  cause  of  death 
in  more  than  one  instance.  I  shall  adhere  to  the  nomenclature 
recognized  by  the  U.  S.  Pharmacopoeia. 

I.  BLACK  OXIDE  OF  MERCURY.  — HydRARGYRI  OxiDUI 

Nigrum.  U.S. 

Various  modes  of  making  this  preparation  have  been  employed; 
but  perhaps  the  best,  on  the  whole,  is  that  of  the  U.  S.  Pharmaco- 
poeia, which  consists  in  decomposing  calomel  by  means  of  solution 
of  potassa,  washing  the  resulting  oxide,  and  drying  it  with  a  gentle 
heat.  An  interchange  of  principles  takes  place  between  the  pro- 
tochloride  of  mercury  or  calomel,  and  the  oxide  of  potassium  or 
potassa,  by  which  the  chloride  of  potassium  is  formed  in  solution, 
and  the  protoxide  of  mercury  is  left  undissolved. 

As  first  prepared,  the  oxide  is  blackish ;  but  it  very  soon  becomes 
olive-coloured,  and  at  length  not  unfrequcntly  presents  a  slightlj 
reddish  tint.  It  is  inodorous,  tasteless,  insoluble  in  water  and 
alkaline  solutions,  but  soluble  in  acetic  and  nitric  acids,  and  form- 
ing with  muriatic  acid  calomel  and  water.  Though  a  protoxide, 
consisting  of  one  cq.  of  mercury  and  one  of  oxygen,  it  is  readily 
decomposed ;  and,  under  the  influence  of  light,  is  resolved  partially 
into  deutoxide  and  metallic  mercury,  of  which  the  globules  may  be 
seen  on  close  inspection.  It  often  also  contains  a  portion  of  unde- 
composed  calomel.  Exposed  to  a  strong  heat,  it  is  volatilized,  and 
condenses  in  metallic  globules. 

Its  operation  upon  the  system  resembles  that  of  calomel,  though 
perhaps  more  variable.  According  to  Mialhe,  it  is  changed  into 
corrosive  sublimate  or  the  bichloride  in  the  primt©  viie.  The 
readiest  explanation  of  the  change  is  that  one  part  of  the  protoxide 
gives  up  its  oxygen  to  the  other  part,  forming  the  deutoxide  or  bin- 
oxide,  which  then  reacts  with  any  alkaline  chloride  or  muriatic  acid 
contained  in  the  stomach. 
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The  black  oxide  is  capable  of  producing,  according  to  its  dose, 
1  alterative,  sialagogue,  or  purgative  effect.  It  occasionally  causes 
}Dsiderable  irritation,  which  may  sometimes  be  ascribed  to  the 
resence  of  the  deutoxide.  The  dose  as  an  alterative  is  from  one- 
[oarter  of  a  grain  to  a  grain  daily;  with  a  view  to  general  mercuri- 
ilization,  from  one  to  three  grains  twice  or  thrice  a  day.  Before 
xing  given  in  larger  doses,  its  freedom  from  deutoxide  should  be 
well  ascertained ;  and  at  best  it  can  scarcely  be  considered  as  suit- 
ible  for  use  as  a  purgative. 

Mr.  Abernethy  employed  it  for  mercurial  fumigation.  The  pa- 
tient, protected  by  a  complete  suit  of  underclothing,  was  placed  at 
night  in  a  vapour  bath,  with  the  head  projecting,  and  the  neck 
gnarded  by  a  doth,  and  was  exposed,  for  fifteen  or  twenty  minutes, 
to  the  vapours  of  two  drachms  of  the  oxide,  put  on  a  heated  iron 
within  the  bath.  He  was  then  transferred  to  bed,  and  passed 
the  night  in  the  same  garments.  Salivation  has  thus  been  induced 
in  forty-eight  hours;  but  the  cases  in  which  the  proceeding  would 
be  desirable  must  be  extremely  few. 

The  Black  Wash  or  Lotto  Nigra  is  made  by  agitating  about  a 
diachm  of  calomel  in  a  pint  of  lime-water.  By  reaction  between 
the  calomel  and  lime,  chloride  of  calcium  is  formed,  which  remains 
in  eolution,  and  protoxide  of  mercury  or  the  black  oxide,  which 
snbsides.  But,  with  the  proportions  mentioned,  there  must  be  a 
large  proportion  of  the  undecomposed  calomel  mixed  with  the 
oxide.  The  preparation  is  used  as  an  application  to  all  kinds  of 
syphilitic  ulcers,  being  always  well  shaken  when  applied. 

11.  RED  OXIDE  OP   MERCURY.  —  Hydrargyri  Oxidum 

RuBRUM.  U.  S.,  Ed.j  Bub.  —  Hydrargyri  Nitrico-Oxidum. 
Lmd. — Deutoxide  of  Mercury. — Binoxide  of  Mercury. — 
Peroxide  of  Mercury. — Red  Precipitate. 

This  is  made  by  dissolving  mercury  in  nitric  acid,  evaporating 
lie  solution  to  dryness,  and  exposing  the  residue  to  heat  in  shkl- 
ow  vessels,  so  long  as  red  vapours  escape.  Both  nitrate  of  the 
protoxide  and  that  of  the  deutoxide  of  mercury  are  formed  in  the 
Irst  step  of  the  process,  and  are  afterwards  decomposed  by  heat ; 
he  metal  being  oxidized  to  the  maximum  at  the  expense  of  the 
Old,  which  is  driven  off.  The  resulting  product  is  the  deutoxide 
f  mercury,  with  a  very  small  proportion  of  nitrate  not  entirely 
iecom posed.    It  is  commonly  called  red  precipitate. 

This  oxide  ia  in  minute  shining  scales,  of  a  fine  orange-red 
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colour,  and  an  acrid  metallic  taste.  It  may  be  considered  as  vir* 
tually  insoluble  in  water;  requiring,  according  to  Dr.  Ghristuon, 
7000  parts  of  that  liquid  for  solution.  It  is  dissolved  by  nitric  and 
muriatic  acids.  With  a  moderate  heat,  it  yields  oxygen,  and  at  a  zed 
heat  is  decomposed  and  dissipated.  It  should  always  be  rubbed 
into  very  fine  powder  before  being  used. 

Effects  on  ike  System,  Externally,  the  red  oxide  of  mercury  ii 
powerfully  irritant,  and  even  escharotic  when  applied  to  ulcerated 
or  excoriated  surfaces.  Internally  it  is  capable  of  affecting  the  syi- 
tem  like  the  other  preparations  of  mercury;  but  is  liable  to  be  very 
harsh  in  its  action,  sometimes  causing  vomiting  and  purging,  in 
doses  in  which  it  produces  little  obvious  e£kct  at  other  times^  and 
capable  in  over-doses  of  causing  dangerous  gastro-enteritis.  Tbere 
can  be  little  doubt  that  it  acts,  whether  externally  or  internally, 
mainly  through  conversion  into  corrosive  sublimate.  This  conY6^ 
sion,  depending  on  the  presence  of  the  alkaline  chlorides  or  muria- 
tic acid,  is  not  constant  in  the  same  degree;  and  hence  the  inequali^ 
in  the  action  of  the  medicine.  Under  favouring  circumstances  it 
takes  place  rapidly,  and  gives  great  energy  to  the  preparation. 
Mialhe  supposes  that  the  change  is  efiectcd  by  an  interchange  of 
principles  between  a  portion  of  the  alkaline  chloride  and  the  merco- 
rial  oxide,  resulting  in  the  formation  of  the  deuto-chloride  of  mer- 
cury  and  the  pure  alkali,  the  former  combining  with  a  portion  of 
undecomposed  alkaline  chloride  to  form  a  double  chloride  of  the 
mercury  and  alkaline  metal.  Were  it  not  for  this  latter  combioa' 
tion,  the  dcutochloride  could  not  exist  in  the  presence  of  the  gene- 
rated alkali. 

Tlierapeutic  Application.  In  consequence  of  its  inequality  of 
action,  and  occasional  violence,  the  red  oxide  should  not  be  used 
internally.  If  given,  the  dose  should  not  exceed  one-quarter  or 
half  a  grain. 

At  present  it  is  used  exclusively  as  an  external  remedy,  for 
its  locally  alterative,  stimulant,  or  escharotic  eflFect,  in  syphilitic 
ulcers,  in  old  indolent,  flabby,  or  fungous  ulcers  whether  syphilitic 
or  not,  in  various  cutaneous  eruptions,  and  in  diflFerent  diseases  of 
the  eye  or  its  appendages.  It  is  used  in  the  form  of  powder,  oint- 
ment, or  lotion. 

The  j)oicder  is  sometimes  sprinkled,  as  an  escharotic,  on  chan- 
cres, and  indolent  or  flabby  and  fungous  ulcers;  and  diluted  with 
eight  or  ten  parts  of  very  finely  powdered  sugar,  is  blown  into  the 
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)r  the  removal  of  opacity  of  the  cornea.    Great  care  should  be 

that  the  oxide  is  very  finely  powdered, 
e  Ointment  (Unguentum  Hydrargyri  Oxidi  Rubri,  U,S,, 
:  Unguentum  Hydrargyri  Nitrico-Oxidi,  Lond.;  Un- 
TCM  OxiDi  Hydrargyri,  Hd.)  commonly  called  red  precipitate 
en<,  is  made  by  rubbing  a  drachm  of  the  red  oxide,  very  finely 
.ered,  with  an  ounce  of  simple  ointment  previously  softened 
jat.  It  is  at  first  of  a  fine  orange-red  colour,  which  gradually 
;na  by  time  into  a  dirty  leaden  hue,  probably  owing  to  the 
il  deoxidation  of  the  deutoxide  through  the  agency  of  the 

matter.    It  should,  therefore,  not  be  kept  long;  but  pre- 
1  as  wanted. 

lis  ointment  is  often  used  as  a  dressing  for  ulcers  such  as 
e  referred  to,  and  as  an  application  to  certain  cutaneous 
ses,  particularly  porrigo,  the  advanced  stages  of  impetigo  of 
^  and  scalp,  and  the  scaly  affections.  It  may  be  used  also 
Borophthalmia,  being  carefully  applied  to  the  edges  of  the 
ted  lids;  and,  more  or  less  diluted,  is  occasionally  introduced 
the  eye  in  obstinate  chronic  ophthalmia,  with  thickening  of  the 
ibral  conjunctiva,  and  specks  on  the  cornea. 
16  Phagedenic  Lotion  {Aqua  Phagedsenica^  or  Lotio  Phagedsenica) 
ide  by  adding  corrosive  sublimate  to  lime-water,  in  the  propor- 
of  two  grains  to  a  fiuidounce.  By  mutual  decomposition  be- 
Q  the  bichloride  of  mercury  and  the  oxide  of  calcium  or  lime, 
ide  of  calcium  and  red  oxide  of  mercury  are  generated,  the  for- 
of  which  remains  dissolved,  and  the  latter  is  thrown  down.  Of 
le,  whenever  the  preparation  is  used,  it  must  be  well  shaken. 
is  formerly  much  employed,  as  a  wash,  in  the  ulcers  and  cuta- 
8  eruptions  above  referred  to ;  being  applied  to  the  former  by 
18  of  lint,  or  folded  linen  wet  with  it,  and  to  the  latter  by  lotion. 
iSBcau  speaks  of  it  favourably  as  a  wash  in  all  cases  in  which 
ion  of  corrosive  sublimate  is  used,  and  especially  in  pruritus 
ic  vulva,  diluted  with  from  twice  to  four  times  its  bulk  of  warm 
r. 


3.   Officinal  Chlorides  of  Mercury, 

nder  this  head  are  placed  calomel  or  the  protochloride,  corro- 
sublimate  or  the  deutochloride,  and  white  precipitate,  which 
be  considered  as  a  chloro-amidide  of  mercury. 
VOL.  n.— 19 
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I.  MILD  CHLORIDE  OP  MERCURY  or  CALOMEL.— Hi- 

DRARGYRI    CULORIDUM   MiTE.   U.S. HTDRARCnTRI    CHLOtt 

DUM.  Lond. — Caix)Melas.  Ed.^  Dub. — Protochlaride  oflkr* 
curt/. — Subchloride  of  Mercury. 

Calomel  is  prepared  by  first  forming  a  sulphate  of  the  deatoxide 
of  mcrcary,  by  boiling  sulphuric  acid  and  the  metal  together  to 
dryness.  This  is  then  rubbed  with  a  quantity  of  mercury  eqnrf 
to  that  which  it  contains,  and  afterwards  with  chloride  of  sodium 
in  a  certain  proportion,  and  finally  submitted  to  sublimation.  & 
may  be  supposed  that  the  mercury  forms  with  the  deuto-sulphite 
first  obtained,  a  sulphate  of  the  protoxide,  which  reacts  with  the 
chloride  of  sodium,  so  as  to  form  sulphate  of  soda,  which  xemiini; 
and  protochloride  of  mercury  which  is  sublimed.  The  vapoun 
condense  into  a  heavy  crystalline  cake,  which  is  to  be  finely  pow- 
dered, and  washed  thoroughly  with  boiling  distilled  water,  in  orda 
to  separate  some  corrosive  sublimate,  which  is  always  formed,  vA 
sublimes  with  the  calomel.  This  impurity  is  known  to  have  beea 
completely  removed,  when  the  washings  do  not  yield  a  white  preci- 
pitate with  solution  of  ammonia. 

Properties.  As  above  prepared,  calomel  is  a  heavy,  yellowish- 
white  or  ivory -coloured  powder,  inodoi*ous,  tasteless,  and  insolahle 
in  water,  alcohol,  and  ether.  It  is  darkened  by  exposure  to  light; 
but  otherwise  is  unalterable  in  the  air.  It  is  completely  dissipated 
by  heat.  According  to  the  view  which  considers  the  combining 
number  of  mercury  as  202,  it  consists  of  one  equivalent  of  the 
metal  and  one  of  chlorine. 

Incompatihles,  Calomel  is  decomposed  by  the  alkalies  and  ofifl- 
line  earths,  with  the  formation  of  the  black  oxide  of  mercury.  The 
alkaline  .carbo)iatcs,  soaps,  and  soluble  sulphurets  also  decompose  it; 
and  the  same  is  said  to  be  the  case  with  several  of  the  metik 
Nitromuriaiic  acid  probably  converts  it  into  corrosive  sublimate; 
and  I  have  been  informed  of  a  case,  in  which  these  medicines  were 
jointly  administered,  with  the  apparent  effect  of  causing  ezoeflsive 
vomiting  and  purging,  which  ended  fatally.  Alkaline  chlorides  have 
the  same  effect,  but  much  more  slowly.  Chloride  of  ammonium, 
however,  or  muriate  of  ammonia  acts  with  considerable  energy;  and 
a  fatal  case  is  on  record,  in  which  death  was  supposed  to  have  re- 
sulted from  the  use  of  this  salt  simultaneously  with  calomel.  By- 
drocyanic  acid  also  decomposes  calomel,  forming  corrosive  sublimate 
and  doutocyanuret  of  mercury ;  and  should  not,  therefore,  be  given 
along  with  it.    For  the  same  reason,  all  the  natural  products  con- 
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suning  hydrooyanic  acid,  such  2&0U  of  bitttr  almonds,  bilter'almond 
wakr^  cherrtf'laurel  wafer,  syrup  of  orgeat,  infusion  of  wild-dierry 
hrl,  &a,  should  be  used  with  caution,  if  at  all,  when  calomel  is 
administered. 

Effects  on  the  System,  Calomel  is  of  itself  scarcely  irritant;  but, 
IB  consequence  of  the  change  it  undergoes  when  in  contact  with 
Ik  liquids  of  the  body,  and  of  course  with  the  mucous  surfaces,  or 
ihose  of  ulcers  or  abrasions,  it  becomes  so  in  a  greater  or  less  de* 
pee,  corresponding  with  the  rapidity  of  the  change.  The  nature 
of  this  alteration  has  been  already  referred  to.  According  to 
IGalhe,  whose  views,  to  say  the  least,  are  extremely  plausible, 
whenever  calomel  comes  in  contact  with  the  animal  liquids,  con- 
tuning  an  alkaline  chloride,  the  chloride  of  sodium,  for  example, 
k is  converted  partially  into  corrosive  sublimate;  one  part  of  the 
piDtochloride  giving  up  its  chlorine  to  the  other  so  as  to  form 
deotochloride  with  reduction  of  a  portion  of  the  metal ;  and  the 
■It  thus  formed  combining  with  the  alkaline  chloride  which  gives 
k  stability.  It  is  thus  the  corrosive  sublimate,  or  the  compound  of 
Ihiswith  the  alkaline  chloride  that  is  the  real  agent,  whenever  calo- 
mel operates  in  any  way,  either  locally  or  upon  the  system.  In 
this  n-ay,  peculiarities  in  the  operation  of  the  medicine,  before  un- 
aeoountable,  are  explained  without  difficulty. 

Calomel  produces  on  the  system  all  the  effects,  already  fully  de- 
ffribed,  which  characterize  the  mercurial  preparations;  and,  on  the 
whole,  is  the  best  of  them  for  internal  use,  being  at  the  same  time, 
when  properly  guarded,  in  general  mild  in  its  operation,  and  yet 
eertain  and  effective.    In  large  doses,  it  is  purgative  and  anthel- 
mintic; and,  in  still  larger  doses,  it  is  thought,  with  a  moderate  pur- 
ptive  effect,  to  have  a  peculiar  sedative  influence  upon  the  alimen- 
tary mooous  membrane,  for  which  it  has  been  much  used  in  cholera 
■ad  djTsentery,  with  great  asserted  advantage.    In  these  several 
idations,  I  shall  treat  of  the  medicine  among  the  cathartics  and 
anthelmintics. 

Many  instances  have  been  recorded,  in  which  calomel  has  ope- 
rated poisonously;  in  some  destroying  life  by  excessive  salivation, 
m  others,  by  a  powerful  irritant  influence  on  the  alimentary  mucous 
nembrane.  Yet  the  cases  are  infinitely  more  numerous,  in  which 
t  has  been  administered  in  enormous  doses,  often  as  much  as 
Irachma  at  a  time,  and,  taking  the  aggregate  of  the  doses  given  at 
ihort  intervals,  amounting  sometimes  to  ounces,  or  even  a  pound, 
irithin  a  very  few  days,  without  any  observable  physiological  results 
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ivhatever,  except  some  depressing  sensations  in  the  abdomen,  mode- 
rate purgation,  or  a  slight  salivation,  and  not  always  these.  I  bave 
heard  of  a  practitioner,  who  was  in  the  habit  of  giving  calomel  bj 
the  teaspoonful,  in  certain  violent  cases  of  disease;  and  it  is  quite 
certain  that  many  of  his  patients  escaped  without  injury.  With 
our  present  lights  on  the  subject,  it  is  not  difficult  to  explain  these 
discrepancies.  Merely  as  calomel,  the  remedy  is  bland  and  probaUj 
inert.  By  conversion,  however,  into  corrosive  sublimate,  it  acquira 
activity;  and  this  activity  is  just  in  proportion  to  the  quantitj 
of  the  soluble  compound  produced.  But  the  change  is  due  to  the 
alkaline  chlorides  present,  and  is  proportionate  to  their  amoant 
If  there  should  be  little  of  them,  their  power  will  soon  be  exhausted, 
and  the  calomel  will  produce  but  moderate  eifects,  the  greater  por- 
tion remaining  unchanged  and  inert  in  the  bowels;  and,  so  far  as 
regards  immediate  eifects,  it  differs  little  how  much  this  inert  re- 
mainder may  amount  to,  whether  to  grains  or  to  drachms.  The 
effect  is  the  same  whether  the  chlorides  pre-exist  in  the  prims  m^ 
or  are  introduced.  The  inference  from  all  this  is,  that  when  calo- 
mel operates  violently,  either  as  an  irritant  or  sialagogue,  it  meets 
with  an  unusual  proportion  of  the  alkaline  chlorides  in  the  prinue 
vise,  either  secreted  or  introduced ;  and,  when  comparatively  incrt> 
that  it  is  so  because  it  encounters  little  or  none  of  these  salts.  Now, 
whether  this  explanation  is  admitted  or  not  in  its  precise  terras,  it 
is  at  least  highly  probable  that  the  different  results  obtained  from 
the  medicine  are  owing  to  its  diftercnt  degree  of  solubility,  under 
varying  circumstances,  in  the  liquids  of  the  alimentary  canal. 

Therapeutic  Apj^lication.  So  far  as  concerns  the  alterative  and 
sialagogue  effects,  enough  has  been  said  on  this  subject  already.  I 
would,  however,  urge  on  the  young  practitioner,  the  importance  of 
a  guarded  use  of  the  medicine,  and  of  not  allowing  himself  to  be 
deceived,  by  the  impunity  with  which  it  is  often  carelessly  given, 
into  the  very  erroneous  supposition  that  this  apparent  harmlessaess 
can  always  be  relied  on.  lie  should  also  carefully  guard  against 
those  influences,  above  referred  to,  which  are  calculated  to  give 
intensity  to  the  action  of  the  medicine. 

Administration.  Calomel  may  be  given  in  the  form  of  pill,  or 
that  of  powder.  The  pill  may  be  made  with  gum  arabic  and  sugar; 
but,  if  desired  to  act  quickly  and  vigorously,  should  be  freshly 
prepared.     The  powder  may  be  given  in  syrup  or  molasses. 

The  alterative  dose  is  from  half  a  grain  to  two  grains,  every 
night  or  every  other  night,  to  be  followed,  if  there  has  been  no 
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etion  on  the  bowels,  by  a  gentle  laxative  in  the  morning.  When 
be  stomach  and  bowels  are  irritable,  the  dose  may  be  one-sixth  or 
me-eighth  of  a  grain,  given  every  hour  or  two,  so  that  the  same 
{aantity  may  be  taken  in  the  twenty-four  hours. 

For  the  general  mercurial  effect,  as  indicated  by  the  sore-mouth, 
from  half  a  grain  to  a  grain  three  times  a  day,  may  be  given  in 
Aronic  cases,  and  increased  if  necessary.  In  acute  cases,  the 
^Dtity  may  be  increased  to  from  four  to  twenty-four  grains  •  in 
IweDty-four  hours,  according  to  the  urgency  of  the  symptoms ;  the 
■veral  doses  not  exceeding,  as  a  general  rule,  one  or  two  grains, 
ft  is  much  better  thus  to  give  the  medicine  in  small  and  repeated 
faes,  as  they  are  more  likely  to  act  on  the  system,  and  less  liable 
lo  produce  gastric  or  intestinal  irritation.  Should  the  stomach  and 
hnrels  be  irritable,  it  may  even  be  advisable  to  follow  the  practice 
of  Dr.  Law,  of  Dublin,  and  give  extremely  minute  doses,  as  from  the 
tventjr-foarth  to  the  twelfth  of  a  grain  repeated  at  very  short  in- 
tHvals.  It  has  been  foilnd  that  a  much  smaller  quantity  of  the 
nercarial  thus  given  will  produce  salivation,  than  as  ordinarily 
exhibited. 

When  calomel  is  found  unexpectedly  irritating,  it  should  be 
euefally  tested  for  corrosive  sublimate,  the  presence  of  which  is 
probably  one  of  the  causes  of  the  occasional  harshness  which  it 
ohibits.  Should  water  in  which  calomel  has  been  agitated,  yield,  • 
ifter  filtration,  a  white  precipitate  with  solution  of  ammonia,  it 
woald  indicate  the  presence  of  this  impurity. 

Ibpkal  Use,  Calomel  has  been  employed  topically  for  various 
purposes.  It  has  been  snuffed  up  the  nostrils  in  ozsena;  blown 
into  the  eyes  in  chronic  ophthalmia,  with  or  without  specks  in  the 
eomea;  employed  as  a  gargle,  suspended  in  mucilage,  in  ulcers  of 
the  throat;  introduced  into  the  larynx,  by  inhalation,  in  chronic  in 
flunmation  of  that  organ;  injected  into  the  urethra  in  gonorrhoea; 
tod,  in  the  state  of  ointment  made  with  a  drachm  of  calomel  to  an 
oance  of  lard  or  simple  ointment,  used  as  a  dressing  for  indolent 
or  specific  ulcers,  and  by  inunction  in  chronic  cutaneous  eruptions. 
[t  has  also  been  used  for  fumigation. 

JewelVs  calomel,  Howard^  s  cahmel^  or  the  hydrasublimate  of  mercury, 
a  t  preparation  made  by  condensing  the  vapours,  as  they  proceed 
tern  the  materials  for  preparing  calomel,  in  contact  with  steam, 
rhereby  they  are  thoroughly  cleansed  from  corrosive  sublimate, 
ind  the  resulting  preparation  obtained  in  a  state  of  finer  division. 
Old  more  impalpable,  than  in  the  ordinary  mode  of  pulverization. 
Another  mode  of  attaining  the  same  object  of  minute  division  is 
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that  proposed  by  M.  Soabeiran,  of  effecting  the  eondensatioQ  in  i 
curreDt  of  air.  Tbe  calomel  thus  prepared  is  wbiter,  and  consid^' 
ably  lighter  than  that  ordinarily  used,  and,  in  oonseqnence  d  ik 
more  complete  comminution,  is  said  to  be  acted  on  more  rapidly  lij 
the  alkaline  chlorides,  and  consequently  to  be  rather  more  actiiv 
when  taken  into  the  stomach.  The  latter  quality  is  a  disadTantagv; 
as  the  superiority  of  calomel  over  other  mercurials,  is  owing  to  ill 
union  of  mildness  with  efficiency ;  but,  from  its  impalpable  dn- 
racter,  the  hydrosublimate  is  more  esteemed  for  introduction  into 
the  eye. 

There  are  two  officinal  preparations  of  calomel  intended  for  m 
as  alteratives,  or  with  the  view  of  obtaining  the  mercurial  inflaenee^ 
which  require  a  brief  notice.  ^ 

1.  The  Pills  of  Mild  Chloride  of  Mercury,  or  CaJamtl  Pilb  (ft- 
LUL^B  Uydbargyri  Chloridi  Mitis,  U.  S.)f  consist  of  calomd 
made  into  the  pilular  form  by  means  of  powdered  gum  aral»eaBd 
syrup,  and  contain  each  one  grain  of  the  mercurial  They  in 
intended  simply  as  a  convenient  form  for  administration,  and  to 
facilitate  prescription. 

2.  The  Oompound  Qilomel  Pilb  (PiLULiB  Calomklanos  Con- 

POSIT-fi,   J5i.,   Ihlk;   PiLULA   HYDRARGYRI    ChLOBIDI  COMPOSITl, 

Lond)  consist  of  calomel,  with  an  equal  weight  of  precipitated 
sulphuret  of  antimony,  and  a  little  guaiac  and  molasses.  Thej 
are  often  called  Plummer''s  pills,  after  Dr.  Plummer,  who  first  cm- 
ployed  them.  They  are  considered  as  peculiarly  applicable  to  aaly 
and  other  eruptive  diseases  of  the  skin,  and  chronic  rheumatism, 
especially  when  of  syphilitic  origin,  and  are  said  to  be  useful  alio 
in  chronic  hepatitis,  and  disorders  of  the  digestive  organs  ooDnected 
with  deficient  action  of  the  liver.  If,  however,  it  be  true,  as  staled 
by  Vogel,  that  they  are  ultimately  converted  into  sulphuret  of  me^ 
cury  and  terchloride  of  antimony,  they  must  in  the  end  owe  thor 
virtues  to  the  antimonial  alone,  as  the  sulphuret  of  mercury  is 
nearly  or  quite  inert. 

II.  CORROSIVE  CHLORIDE  OF  MERCURY  or  CORROSITE 

SUBLIMATE. — Hydrargyri  Chloridum  Corrositum.  U.S. 
— Hydrargyri  Bichloridum.  Loud. — Sublimatum  Cobbo- 
sivuM.  Did). — SuBLiMATus  CoRROSivus.  Ed. — DeutocUoride 
of  Mercury. — Bichloride  of  Mercury. — Perchloride  of  Mer- 
cury. — Chloride  of  Mercury. 

Corrosive  sublimate  is  prepared  by  first  forming,  as  in  the  pro- 
cess for  calomel,  the  sulphate  of  the  deutoxide  of  mercury,  and 
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Aerwards  aobmitting  this  to  sublimation  ia  connexion  with  chlo- 
ride of  sodiam.  An  interchange  of  principles  takes  place,  by  which 
mlphate  of  soda  and  the  deutochloride  of  mercury  are  formed,  of 
irliicli  the  former  remains  behind,  and  the  latter  passes  over  in 
apour,  and  is  condensed  in  a  proper  recipient. 

Properties.  As  kept  in  the  shops,  corrosive  sublimate  is  usually 
in  heavy,  white,  translucent,  crystalline  lumps,  unchangeable  in  the 
lir,  inodoroos,  of  an  exceedingly  acrid,  styptic,  metallic,  and  per- 
NStent  taste,  soluble  in  eighteen  or  twenty  parts  of  cold,  and  three 
i>f  boiling  water,  and  very  soluble  in  alcohol  and  ether,  the  latter 
of  which  will  partially  abstract  it  from  its  watery  solution.  It  is 
loluble,  also,  without  change,  in  sulphuric,  nitric,  and  muriatic 
icids.  The  alkaline  chlorides  unite  with  it,  forming  double  chlo- 
rides, and  thus  rendering  it  more  soluble  in  water.  It  melts  when 
beated,  and,  at  a  higher  temperature,  is  volatilized  without  change. 

Incompatibles,  The  alkalies  and  alkaline  earths  decompose  it, 
eaosing  a  red,  orange,  or  yellow  precipitate  of  the  deutoxide  of 
mercury,  with  the  exception  of  ammonia^  which  produces  a  white 
precipitate.  The  alkaline  protocarbonates  also  throw  down  the  red 
oxide.  It  is  decomposed  by  the  soluble  salts  of  lead  and  silver,  by 
tartar  emetic^  iodide  of  potassium,  and  the  soluble  sulphurets.  With 
wBntmen  and  fibrin^  it  forms  insoluble,  or  but  very  slightly  soluble 
lompounds;  which,  however,  if  recent,  are  dissolved  by  acid  and 
alkaline  liquids,  and  by  solutions  of  the  chlorides  of  potassium, 
lodium,  and  calcium.  In  consequence  of  the  combination  which  it 
fcrms  with  albumen  and  fibrin,  it  protects  animal  substances  against 
patrefaction.  The  solution,  when  exposed  to  light,  is*  gradually 
decomposed;  but  the  change  is  prevented  by  the  presence  of  the 
alkaline  chlorides. 

Effects  an  the  System.  Corrosive  sublimate  is  a  powerful  local 
irritaiit,  producing,  when  applied  to  any  surface,  whether  internal 
or  external,  either  irritation,  inflammation,  or  corrosion,  according 
to  the  quantity  applied,  and  the  degree  of  concentration.  Its  cor- 
eoeive  property  is  ascribable  to  its  affinity  for  the  albuminoid  con- 
mitaents  of  the  tissues,  with  which  it  unites  chemically,  with  the 
sflbct  of  producing  disorganization.  Its  external  effects,  however, 
irill  be  considered  more  fully  under  the  escharotics. 

Taken  internally,  in  very  small  doses,  it  is  capable  of  operating 
im  the  system,  without  disagreeably  affecting  the  stomach  and 
bowels.  The  opinion  has  been  very  generally  entertained,  that  it 
has  less  tendency  than  most  other  mercurials  to  produce  sore- 


296  ALTERATIVES.  [PAST  U 

mouth,  ^ven  while  bringing  the  system  at  large  under  its  influenoi^ 
as  evinced  by  a  somewhat  increased  action  of  the  heart,  an  ai^ 
mented  flow  of  perspiration  or  of  urine,  and  the  curatiTe  effecU 
which  often  result.  There  is  probably  some  truth  in  this  opinion^ 
though  the  fact,  admitting  it  to  be  such,  is  not  very  satis&ctorilf 
explicable,  in  accordance  with  the  most  probable  views  of  the 
action  of  mercurials.  Perhaps,  however,  the  difference  between  it 
and  the  other  preparations,  in  this  respect,  may  be  rather  apparent 
than  real.  We  give  the  milder  preparations  more  freely,  it  may 
be,  than  is  necessary  for  their  curative  effect,  because  we  have  no 
apprehension  of  local  injury  from  an  over-dose.  Perhaps,  were  we 
10  prescribe  them  less  freely,  we  might  witness  all  the  effects  whidi 
we  obtain  from  corrosive  sublimate,  with  an  equal  exemption  from 
ptyalism.  But,  in  relation  to  this  mercurial,  we  are  compelled  to 
give  it  in  very  small  doses,  to  avoid  injury  to  the  stomach  and 
bowels.  On  account  of  this  apparent  peculiarity  of  curing  syphilitic 
diseases  without  salivating,  corrosive  sublimate  has  long  been  a 
favourite  medicine  with  empirics,  who  profess  to  cure  syphilis  with- 
out mercury. 

Even  in  ordinary  medicinal  doses,  the  medicine  sometimes  acts 
as  an  irritant,  producing  nausea,  griping  pains,  and  sometimes  vo- 
miting or  purging,  though  the  former  effect  is  rare.  This  result 
may  generally  be  obviated  by  combining  it  with  a  little  opium. 
If,  however,  it  be  persevered  with,  under  such  circumstances,  espe- 
cially in  somewhat  large  doses,  there  is  danger  of  producing  a 
chronic  inflammation  of  the  alimentary  mucous  membrane,  which 
may  have  serious  consequences. 

Though  less  liable  to  salivate,  in  ordinary  doses,  than  other  mer- 
curials, it  will  generally,  if  persisted  in,  sooner  or  later  affect  the 
mouth,  and  sometimes  violently  so.  I  have  before  referred  to  a 
case,  wliich  fell  under  my  own  observation,  in  which  salivation  was 
apparently  induced  by  two  doses  of  one-sixth  of  a  grain  each. 

Poisonous  Effects,  When  taken  largely,  corrosive  sublimate  acts 
as  a  powerful  corrosive  poison.  If  given  in  successive  doses,  so  as 
to  bring  about  the  poisonous  results  gradually,  severe  ptyalism  is 
often  induced,  with  all  its  most  unpleasant  accompaniments.  In 
such  cases,  there  is  usually,  after  each  dose,  more  or  less  colicky 
pain,  with  nausea  and  vomiting;  and  the  patient  dies  at  length  of 
the  combined  effects  on  the  stomach  and  bowels,  and  upon  the 
mouth  and  fauces,  in  which  the  lungs  not  unfrequently  participate, 
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should  be  administered.  Albumen,  in  the  form,  of  the  white  of  eg^ 
as  the  most  convenient,  should  be  immediately  resorted  to,  or,  m 
the  absence  of  this,  milk  or  wheat  flour ;  for,  though  these  may  not 
completely  neutralize  the  poison,  they  certainly  tend  to  lessen  ill 
activity ;  and  it  is  of  the  utmost  importance  not  to  lose  tima  Tk 
most  efficient  antidote,  when  it  can  be  obtained,  is  probably  tha 
hydrated  protosulphuret  of  iron.  After  the  stomach  has  ben 
cleansed,  a  cathartic  should  be  given  with  the  antidote;  and  mei- 
sures  afterwards  employed  to  counteract  the  inflammation  and 
irritation,  for  which  purpose  the  aid  of  opium  will  be  higUy 
valuable. 

Mode  of  Operation.  Corrosive  sublimate  is  capaUe  of  produdof 
its  characteristic  effects  on  the  system,  both  through  the  alimentaiy 
canal  and  the  skin.  Meeting  with  albuminous  matters  in  the  tis- 
sues and  liquids  with  which  it  is  brought  into  contact^  it  pifoUbly 
unites  with  these  even  when  given  iu  small  doses,  forming  an 
albuminate  of  the  salt,  from  which  it  is  probably  dissolved  through 
the  agency  of  the  alkaline  chlorides  in  the  blood,  and  thus  enten 
the  circulation  not  strictly  as  corrosive  sublimate,  but  as  a  com- 
pound of  this  and  the  alkaline  chloride. 

Therapeutic  Application.  In  reference  to  the  uses  of  corrosifff 
sublimate  as  a  topical  remedy,  I  shall  speak  hereafter.  For  its 
effects  on  the  system  it  is  much  less  used  than  some  of  the  other 
mercurials,  on  account  of  its  occasional  harshness,  and  the  danger 
of  giving  it  in  such  doses  as  to  insure  a  decided  constitutional  im- 
pression. Its  use  is  confined  mainly  to  secondary  venereal  affiw- 
tions,  chronic  rheumatism  of  a  peculiarly  obstinate  chriracter,  and 
chronic  cutaneous  eruptions,  whether  syphilitic  or  not  It  is  nsa- 
ally  administered  with  other  alteratives,  especially  the  compound 
decoction,  and  compound  syrup  of  sarsaparilla.  With  the  latter, 
however,  unless  taken  promptly  after  the  mixture,  it  is  liable  to 
undergo  decomposition,  and  to  be  converted  into  calomel.  An 
objection  has  been  made  to  its  administration  in  connexion  with 
albuminous  or  glutinous  substances,  under  the  impression  that  it 
might  thus  be  rendered  insoluble  and  inert;  but,  as  suggested  by 
Soubeiran,  this  is  probably  the  safest  way  of  administering  it;  ss 
its  corrosive  effects  are  thus  obviated,  while,  being  soluble  in  the 
blood,  it  is  probably  taken  into  the  circulation  without  difficulty. 

Administration.  The  dose  of  corrosive  sublimate  is  from  one- 
sixteenth  to  one-quarter  of  a  grain,  three  or  four  times  a  day. 
Should  it  irritate  the  stomach  and  bowels,  in  any  dose  given,  this 
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>tdd  be  diminished,  or  a  little  opium  may  be  administered  with 
The  most  convenient  method  of  exhibition  is  nsuallj  that  of 
1,  which  may  be  made  with  the  crumb  of  bread;  great  care  being 
ken  to  diffuse  the  medicine  equally  through  the  mass. 
Corrosive  sublimate  is  frequently  used  on  the  continent  of 
arope,  in  the  form  of  a  bath,  with  a  view  as  well  to  its  constitu- 
onal  impression,  as  to  a  local  effect  on  the  skin.  In  this  mode  it 
I  applied  chiefly  to  obstinate  cutaneous  affections.  In  the  Hdtel 
Xea  of  Paris,  a  bath  is  used  containing  at  first  half  an  ounce  of 
lieoorrosive  sublimate,  which  is  sometimes  increased  to  an  ounce 
veven  two  ounces;  only  half  the  quantity  being  used  in  the 
GINS  of  women.  In  describing  the  effects  of  these  baths,  MM. 
Troosseau  and  Pidoux  state  that  they  first  produce  heaviness  of  the 
Iwd  and  drowsiness,  with  slight  pains  in  the  stomach,  and  some- 
times, though  rarely,  vomiting  and  diarrhoea.  After  several  repe- 
titioDS  of  them,  a  papulous  eruption  is  apt  to  appear  on  the  legs, 
which  is  occasionally  so  inconvenient  from  the  itching  *and  pain, 
tbtt  it  is  necessary  to  suspend  the  bathing.  The  remedy  is  not 
ptished  to  ptyalism  unless  in  syphilitic  cases.  The  baths  arc  given 
Bvery  other  day,  and  on  the  intervening  day  the  patient  is  im- 
mened  in  a  bran  bath.  The  effects  of  the  remedy  are  described 
IS  most  happy  in  the  cure  of  obstinate  skin  d&eases.  {Trait,  de 
TUrap^  4e  6d^  i.  201-2.)  Sulphuretted  baths  used  conjointly, 
came  a  blackening  of  the  skin,  which  does  not  disappear  till  after 
iesqnamation.  Pediluvia  may  be  employed  also  to  affect  the  con- 
ttitntion,  having  the  strength  of  half  a  grain  of  the  chloride  to  a 
)int  of  water. 

A  Solution  of  Oorrosive  Sublimate  (Liquor  Hydrargyri  Bichlo- 
0)1,  Lond.)  is  directed  by  the  London  College,  consisting  of  ten 
rains,  each,  of  the  bichloride  and  of  muriate  of  ammonia,  in  a 
int  of  distilled  water.  The  dose  is  from  one  to  four  fluidrachms, 
intaining  from  one-sixteenth  to  one-fourth  of  a  grain  of  the  cor- 
flive  sublimate,  to  be  taken  in  some  mucilaginous  liquid. 

IIL  AMMONIATED  MERCURY  or  WHITE  PRECIPITATE. 

-Hydrargyrum  Ammoniatum.  U.  8. — Hydrargyri  Am- 
)nio-Chloridum.  Land,,  Ihib.  —  Hydrargyri  Precipita- 
m  Album.  Ed. —  Chloro-Amidide  of  Mercury. — Amtdo* 
hloride  of  Mercury. 

This  is  made  by  simply  precipitating  a  solution  of  corrosive 
blimate  with  solution  of  ammonia,  and  washing  the  precipitate 
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till  the  washings  are  tasteless.  The  moat  probable  explanation 
of  the  reactions  which  take  place  is  that  given  by  Sir  Robert  Kane. 
Assuming  the  existence  of  a  compound  radical  consisting  of  one 
equivalent  of  nitrogen  and  two  of  hydrogen  (NH^,  which  is  am- 
monia deprived  of  one  equivalent  of  hydrogen,  and  is  denominated 
amidogen;  it  is  only  necessary  to  suppose  that  one  of  the  two 
equivalents  of  chlorine,  contained  in  the  deutochloride  of  mercury, 
is  replaced  by  one  of  amidogen,  thus  forming  a  chlor(hamidide  of 
mercury.  To  produce  amidogen,  one  of  the  equivalents  of  hydro- 
gen leaves  a  portion  of  the  ammbnia,  and  combines  with  the 
equivalent  of  chlorine  lost  by  the  corrosive  sublimate,  forming 
muriatic  acid,  which,  combining  with  an  equivalent  of  undecom- 
posed  ammonia,  remains  in  solution  as  muriate  of  ammonia. 

Properties.  Ammoniated  mercury  is  in  the  form  of  a  white 
powder  or  pulverulent  masses,  inodorous,  of  a  slight  earthy  and 
metallic  taste,  insoluble  in  water  and  alcohol,  and  soluble  without 
effervescence  in  muriatic  acid.  It  is  decomposed  and  dissipated  by 
a  strong  heat.  It  may  be  distinguished  from  calomel  by  under- 
going no  change  on  the  addition  of  ammonia,  and  by  not  being 
blackened  by  trituration  with  lime-water.  Like  most  of  the  other 
mercurials,  it  yields,  according  to  Mialhe,  corrosive  sublimate  to 
the  alkaline  chlorides. 

Little  is  experimentally  known  of  its  operation  upon  the  system; 
but  there  can  be  no  doubt  that  it  would  produce  the  general  effects 
of  the  mercurials.  Fatal  cases  of  poisoning  by  it  have  been  re- 
ported. It  is  employed  exclusively  as  a  topical  remedy,  usually  in 
the  form  of  an  ointment,  which  is  officinal. 

Ointment  of  Ammoniated  Mercury^  or  White  Precipitate  Ointment 
(Unguentum  IIydrargyri  Ammoniati,  U.S.;  Ung.  Hydrabg. 
Ammonio-Chloridi,  Lond.;  Ung.  Precipitat.  Alb.,  ]Sd.\  made  by 
rubbing  a  drachm  of  ammoniated  mercury  with  twelve  drachms 
of  simple  ointment,  is  used  to  destroy  pediculi,  and  as  a  stimulant 
alterative  in  indolent  ulcers,  psorophthalmia,  and  various  cutaneous 
eruptions,  as  scabies,  chronic  impetigo,  and  favus  or  scald-head. 


4.   Officinal  Iodides  of  Mercury. 

Of  these  there  are  only  two,  the  iodide  and  deutiodide,  which 
are  distinguished  in  the  U.  S.  Pharmacopoeia  as  the  iodide  and  red 
iodide,  in  order  to  avoid  the  confusion  of  changing  nomenclature, 
by  fixing  on  some  unalterable  quality  as  the  basis  of  the  title. 
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IODIDE  OF  MERCURY. — HtdrARGTRI  IodidUM.  U.S., 

d. — Hydrargyri  Iodidum  Viride.  Dub. — Protiodide  of 
rcury.  — Subiodide  of  Mercury. 

his  may  be  made  by  simply  rubbing  iodine  and  mercury  to- 
ler  in  proper  proportions,  a  little  alcohol  being  added  to  facili- 
the  process;  or  by  reaction  between  calomel  and  iodide  of 
usium,  in  which  case  an  interchange  of  principles  takes  place, 
b  the  formation  of  chloride  of  potassium,  which  may  be  removed 
washing,  and  of  iodide  of  mercury  which  remains.  It  some- 
68  contains  deutiodide,  from  which  it  may  be  freed  by  washing 
loroughly  with  boiling  alcohol. 

Properties.  Iodide  of  mercury  is  a  heavy,  yellowish-green  pow- 
,  inodorous  and  tasteless,  insoluble  in  water  or  alcohol,  but 
ible  in  ether,  and  slightly  soluble  in  solution  of  iodide  of  potas- 
n.  It  is  darkened  on  exposure  to  light.  At  a  high  temperature 
I  volatilized.  Mialhe  has  shown  that,  though  less  readily  dis- 
ced by  the  alkaline  chlorides  than  some  other  mercurials,  it  is 
htly  aflFected  by  them,  and  is  even  more  readily  afiected  than 
>mel  by  muriatic  acid.  It  probably,  therefore,  owes  its  activity 
the  solvent  agencies  of  these  substances.  {Chimie  Appltq.  d  la 
\piohg.,  Paris,  A.D.  1856,  p.  420-1.) 

^fftds  on  the  System,  Iodide  of  mercury  produces  the  effects  of 
mercurials  generally;  but  different  opinions  are  entertained  of 
J  degree  of  its  activity.  M.  Gibert  considers  it  much  more 
ive  than  calomel,  but  less  apt  to  produce  salivation,  while  it  is 
B  poisonous  than  corrosive  sublimate.  {Ihid.^  p.  419.)  Dr.  Pereira 
ija  that  it  is  a  powerful  irritant  poison.  {Mat.  Med.^  3d  ed.,  p.  868.) 
M. Trousseau  and  Pidoux  consider  it  a  "powerful,  indeed  very 
owerful  medicine."  {Trait,  de  Therap.,  4e  ^d.,  i.  187.)  On  the  other 
Mad,  M.  Claude  took  nine  grains  with  no  other  effect  than  an 
wwTiation  from  the  bowels  more  than  twenty-four  hours  after- 
TOds;  and  M.  Ricord  carries  the  amount  of  it,  which  he  gives 
wily,  to  six  or  eight  grains  without  inconvenience.  {Chim.  Appliq. 
i  Itt  Physiol^  422.)  The  probability  is  that  iodide  of  mercury  is 
"itadf  not  more  active  than  calomel,  and  when  pure  may  be  given 
|stke  same  doses.  But  it  is  frequently  contaminated  with  the 
which  is  a  very  powerful  preparation ;  and  its  occasional 
my  be  accounted  for  in  this  way.  Besides,  it  is  dis- 
Itttion  of  iodide  of  potassium,  thus  being-  rendered 
•Tgetic;  and,  as  the  two  may  often  have  been  given 
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together,  it  is  very  possible  that  its  reputation  for  eztraordinaij 
energy  may  have  arisen  partly  from  this  cause.  M.  Mialbe  beUeroi 
that,  when  acted  on  by  iodide  of  potassium,  it  undergoes  a  changB 
analogous  to  that  of  calomel  with  alkaline  chlorides;  is  converted, 
namely,  into  mercury  and  the  deutiodide;  so  that  it  is  the  latter 
preparation,  and  not  the  protiodide  that  acts.  {Ibtd^  p.  423.)  Tha 
practical  inference  is,  that  great  care  should  be  taken  td  use  the 
protiodide  thoroughly  free  from  deutiodide,  and  that  the  medidoe 
should  not  be  used  simultaneously  with  iodide  of  potassium. 

Therapeutic  Application.  Iodide  of  mercury  has  been  found  verf 
useful^ in  syphilis;  being  preferred,  in  some  degree,  probably,  under 
the  impression  that  it  is  less  liable  to  salivate  than  calomel  Its 
composition,  moreover,  obviously  suggested  its  preferable  nse  in 
cases  of  that  disease  associated  with  scrofula;  and  this  is  perhipB 
its  most  useful  application.  The  dose  is  a  grain  two  or  three  times 
a  day,  to  be  gradually  increased  until  the  desired  effect  is  produced, 
or  until  some  unpleasant  symptom  shall  appear.  It  is  most  con- 
veniently given  in  the  form  of  pill. 

An  Ointment  (Unguentum  Hydrargyri  Iodidi,  Zand,)  is  di- 
rected in  the  London  Pharmacopoeia  to  be  prepared  by  rubbing  an 
ounce  of  the  iodide  with  two  ounces  of  wax,  and  six  of  lard,  pre- 
viously melted  together.  It  is  used  for  certain  skin  affections  of  a 
scrofulous  character,  as  lupus ;  and  as  a  dressing  for  scrofulous,  or 
scrofulo-syphilitic  ulcers. 

II.    RED  IODIDE  OF  MERCURY.— HydrARGYRI    lODrorX 

RuBRUM.  U.S., Dub.;  Hydrargyri  Biniodidum.  JErf. — Deut^ 
iodide  of  Merairy. — Biniodide  of  Mercury. — Periodide  of 
Mercury. 

This  is  prepared  by  precipitating  a  solution  of  corrosive  sub- 
limate, by  means  of  another  of  iodide  of  potassium.  The  reaction, 
through  an  interchange  of  principles,  results  in  the  formation  of 
chloride  of  potassium,  which  remains  in  solution,  and  the  deutoxide 
of  mercury  which  is  thrown  down.  The  precipitate  is  to  be  wdl 
washed,  dried,  and  kept  in  a  closely  stopped  bottle. 

Properties.  This  preparation  is  usually  in  the  form  of  a  heavy, 
scarlet  powder,  inodorous,  of  a  very  slight  metallic  taste,  insoluble  in 
water,  but  soluble  in  heated  alcohol,  and  in  solution  of  the  chloride 
of  sodium,  iodide  of  potassium,  and  in  other  soluble  iodides,  with 
which  it  is  disposed  to  combine  chemically,  forming  double  iodides. 
When  heated  it  melts,  and  on  solidifying  assumes  a  yellow  colour, 
which  it  again  changes  for  red  on  further  cooling,  or  on  being 
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lechanically  disturbed.  At  a  higher  heat  it  is  vaporized,  and  con- 
roses  in  yellow  scales,  which  also  become  red  on  cooling.  These 
re  sufficiently  characteristic  properties. 
Effects  on  the  System.  These  are  both  locally  and  generally  like 
hose  of  corrosive  sublimate,  though  perhaps  somewhat  less  violent. 
!t  probably  acts  through  the  agency  of  the  chloride  of  sodium  in 
ihe  liquids  of  the  body,  which  enables  them  to  dissolve  it. 

Therapeutic  Application,  As  the  red  iodide  of  mercury  is  capable 
of  bringing  the  system  under  the  mercurial  influence,  it  is  appli- 
eible  to  the  same  purposes  as  most  of  the  mercurials,  and  especially 
lo  the  treatment  of  scrofulous  syphilis ;  but  its  harshness,  and  the 
dinger  that  might  arise  from  an  over-dose,  have  prevented  its  use 
to  any  extent  as  an  internal  remedy. 

Externally  il  is  employed  as  a  powerful  alterative  stimulant  and 
odiarotic,  in  obstinate  ulcerous  diseases,  and  has  been  found  by 
Ouenave  especially  useful  in  lupus.  Forming  it  into  an  ointment 
with  equal  parts  of  olive  oil  and  lard,  he  applies  it  in  a  thin  layer 
wrer  a  portion  of  the  diseased  surface,  which  becomes  violently  in- 
ikmed,  and,  on  the  subsidence  of  the  inflammation,  is  left  in  a  state 
disposed  to  heal.  In  the  form  of  very  dilute  ointment,  it  has  been 
tted  in  opacity  of  the  cornea,  and  obstinate  disease  of  the  eyelids. 

An  Ointment  (Unguentum  Hydrargybi  Iodidi  Eubri,  Dub) 
is  directed  in  the  Dublin  Pharmacopoeia  to  be  made  by  rubbing  a 
dnchm  of  the  iodide  with  seven  drachms  of  simple  ointment.  This 
maybe  applied  to  indolent  and  insusceptible  scrofulous  ulcers,  and, 
anch  diluted,  to  other  chronic  ulcerations  of  a  less  obstinate  cha- 
iMter.  For  application  to  the  eye,  as  above  mentioned,  it  should 
be  diluted  with  at  least  four  times  its  weight  of  lard  or  simple 
ointment. 


5.  Officinal  Sulphur ets  of  Mercury. 
I.    IVPD   SULPHURET   OF    MERCURY   or  CINNABAR.— 

Htdrargyri  Sulphuretum  Rubkum.  U.8, — Hydrahgyri 
BisuLPHURETUM.  Lond. — CiNNABARis,  Ed. — Deutosulphutet 
of  Mercury. — Bisulphuret  of  Mercury. — Per  sulphur  et  of 
Mercury. 

This  is  made  by  heating  mercury  and  sulphur  together,  and  then 
subliming.  The  two  unite  in  the  proportion  of  two  equivalents  of 
the  sulphur  to  one  of  the  mercury. 

Artificial  cinnabar  is  in  the  form  of  heavy,  deep  silvery-red,  glis- 
tening, crystalline,  and  striated  lumps,  which  yield,  when  pulverized, 
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a  beautiful  brilliant-red  powder  called  vermilion.  It  is  inodorom^ 
tasteless,  insoluble  in  water  and  alcohol,  and  not  acted  on,  like  the 
other  mercurials  by  the  alkaline  chlorides.  When  heated  in  close 
vessels,  it  volatilizes  unchanged,  but  in  the  air  is  decomposed,  the 
sulphur  undergoing  combustion,  and  the  mercury  rising  in  vapoor. 

Medical  Effects  and  Uses, — This  sulphuret  is  thought  to  he  en- 
tirely inert  in  its  unaltered  state.  The  only  use  made  of  it  is  for 
the  purpose  of  mercurial  fumigation.  Being  converted  by  heat, 
with  access  of  air,  into  sulphurous  acid  and  mercurial  vapour,  it 
becomes  efficient  in  this  method  of  application,  and  has  sometimei 
been  used  in  venereal  ulcers  of  the  throat,  and  in  other  cases  requir- 
ing a  very  speedy  salivation.  In  order  to  this  effect,  the  vapoun 
must  be  inhaled ;  and  the  obvious  objection  occurs,  that,  as  the  sul- 
phurous acid  must  be  inhaled  at  the  same  time,  very  unpleasant 
and  even  hazardous  irritation  of  the  air-passages  might  be  endan- 
gered. When  the  object,  therefore,  is  to  introduce  mercurial  vapoun 
into  the  lungs,  the  black  oxide  would  be  decidedly  preferable. 

But  the  vapours  of  cinnabar  have  also  been  applied  to  the  external 
surface,  and  in  this  way  may  sometimes  prove  serviceable.  It  is 
especially  in  syphilitic  eruptions  that  they  have  been  thus  em- 
ployed ;  but  they  might  also  be  used  in  any  other  obstinate  erup- 
tion, demanding  a  powerfully  alterative  and  stimulant  impression. 
In  such  cases,  the  attendant  sulphurous  acid  may  be  useful.  From 
ten  grains  to  a  drachm  or  two  of  the  cinnabar  may  be  used,  according 
to  the  extent  of  surface  which  it  may  be  desired  to  affect.  It  may 
be  simply  placed  on  a  plate  of  heated  iron,  which,  when  the  appli- 
cation is  to*  be  general,  must  be  introduced  within  a  vapour  bath, 
especial  care  being  taken  that  the  head  of  the  patient  shall  project, 
and  that  the  aperture  around  his  neck  be  well  closed.  When  the 
application  is  to  be  limited  to  a  single  limb,  it  may  be  introduced 
into  a  box  made  for  the  purpose,  with  an  opening  to  admit  the  limb. 
It  may  be  sufficient,  sometimes,  to  direct  the  vapours  upon  a  par- 
ticular spot,  by  means  of  an  instrument  resembling  a  funnel. 

II.    BLACK    SULPHURET    OF    MERCURY    or    ETHIOPS 

MINERAL. — Hydrargyri  Sulpruretum  Nigrum.  U.S. 

Ethiops  mineral  is  prepared  by  simply  rubbing  mercury  and 
sulphur  together.  A  chemical  union  takes  place,  and  a  black 
powder  results.  At  one  time  this  was  thought  to  be  the  protosul- 
phuret  of  mercury ;  but,  on  the  authority  of  Mr.  Brande,  it  is  no^r 
generally  admitted  to  bo  a  mixture  of  cinnabar  or  the  deutosul- 
phuret  with  sulphur. 
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It  is  a  heavy,  black,  inodorous,  and  tasteless  powder,  insoluble 
I  water  and  alcohol,  and  having  no  reaction  with  the  alkaline 
hlorides.    It  is  completely  dissipated  by  heat. 

In  its  operation  upon  the  system,  it  is  nearly  if  not  quite  inert, 
jid  might  well  be  excluded  from  the  officinal  catalogues.  It  has 
)een  supposed,  however,  to  have  an  alterative  effect,  and  has,  there- 
Sore,  been  prescribed  in  scrofulous  swellings  and  cutaneous  erup- 
doDS,  particularly  in  the  cases  of  children.  The  dose  is  stated  at 
Brom  five  to  thirty  grains  several  times  a  day;  but  doses  of  several 
dncbms  have  been  taken,  for  a  considerable  time,  with  little  or  no 
efibct. 

6.  Officinal  Salts  of  Mercury. 

The  salts  of  mercury  are  at  present  scarcely  used  except  for 
topical  purposes.  The  nitrate  and  acetate  were  at  one  time  given 
hfiernally,  but  have  been  generally  abandoned.  Of  the  salts  in 
lae,  I  shall  treat  in  this  place  only  of  the  nitrate,  in  the  form  of 
the  citrine  ointment.  The  yellow  suhsulpliate^  or  iurpeth  mineral^. 
vin  ba  considered  under  the  emetics  and  errhines,  and  the  solution 
<f  (he  supernitrate  under  that  of  escharotics. 

OINTMENT  OF  NITRATE  OF  MERCURY.  —  Unguentum 

Htdrargyri  Nitratis.  U.S.y  Land,  Dub. — Unguentum 

CiTRINUM.  Ed. 

According  to  the  directions  of  the  U.  S.  Pharmacopoeia,  citrine 
omtment  is  made  by  dissolving  mercury  in  nitric  acid,  adding  the 
•olntion  to  a  mixture  of  neat'a-foot  oil  and  lard  heated  together 
to  200°,  and  stirring  until  effervescence  ceases,  and  the  ointment 
thickens.  In  the  process,  there  is  first  obtained  in  solution  a  mix- 
tore  of  the  nitrates  of  the  protoxide  and  deutoxide,  which  are  after- 
virds  decomposed  to  some  extent,  and  probably  converted  into 
the  yellow  subnitrate  of  the  deutoxide  of  mercury ;  while  the  oils 
themselves  are  partially  converted  into  the  fatty  acids,  which  pro- 
Ittbly  combine  with  a  portion  of  mercurial  oxide,  from  which  the 
Jtttric  acid  has  been  separated.  The  precise  changes,  however, 
have  not  been  satisfactorily  ascertained,  and  they  differ  somewhat 
^th  the  circumstances  of  the  operation.  It  is  clear  that  the  oxida- 
tion of  the  fatty  matter,  and  the  deutoxidation  of  the  protoxide  of 
'^wrcnry,  are  effected  at  the  expense  of  a  portion  of  the  nitric  acid, 
*hich,  being  thus  decomposed,  escapes  in  the  form  of  nitrous 
fumes. 

VOL.  n.— 20 
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This  ointment  has  a  fine  yellow  colour  when  first  prepared, 
which,  however,  gradually  changes  to  a  greenish  hue  on  exposuit 
If  well  made,  it  retains  its  proper  unctuous  consistence  for  a  loiig 
time.    Its  odour  is  nitrous,  but  peculiar. 

It  is  irritant,  and  probably  alterative  to  the  surface  to  which  it 
is  applied,  and  is  one  of  the  best  local  remedies  in  chronic  cuU- 
neous  eruptions  requiring  stimulation.    The  particular  a£fectioQi 
in  which  it  has  been  found  most  efficacious  are  porrigo  and  impe- 
tigo, especially  the  latter,  affecting  the  scalp  and  the  face,  in  the 
form  of  tinea  capitis  and  crusta  lactea.     It  has  also  proved  serrice- 
able  in  the  advanced  stage  of  eczema,  when  the  inflammation  has 
quite  subsided,  and  in  the   scaly  affections,  psoriasis,  lepra,  and 
pityriasis.    It  is,  in  general,  not  applicable  to  the  earlier  stages  of 
these  affections,  and,  when  first  used,  should  be  considerably  di- 
luted with  lard ;  the  strength  being  gradually  increased  as  the  case 
may  seem  to  require.    If  it  augment  the  irritation,  it  should  be 
suspended,  and  resumed  at  a  later  stage  of  the  disease.    In  the 
affection  of  the  edges  of  the  eyelids  denominated  psorophthalmia, 
it  is  an  excellent  application.    It  may  also  be  used,  as  a  stimulani 
and  alterative  dressing,  in  foul  phagedenic  or  indolent  ulcers,  par- 
ticularly those  of  syphilitic  origin. 


ARSENIC. 

ARSENICUM.  CT.aS:— Arsenicum  PuRUM.Z>w J.   - 

I  shall  treat  first  of  the  effects  and  uses  of  arsenic  as  a  medicine^ 
and  then  of  its  several  preparations.  It  will  be  understood  that,  in 
the  following  observations,  it  is  not  the  metal  in  its  uncombined 
state  that  will  be  under  consideration,  but  those  states  of  it,  what- 
ever they  may  be,  in  which  it  actually  operates  on  the  system. 
There  can  be  no  doubt  that  it  is  the  arsenic  itself  which  gives  to 
all  its  preparations  whatever  peculiar  efficiency  they  may  possess, 
although,  when  quite  pure,  it  may  have  but  a  very  doubtful  in- 
fluence. 

Arsenic  has  by  some  been  ranked  among  the  tonics ;  but  it  has 
always  appeared  to  me,  judging  from  its  known  effects,  to  be  very 
different  in  its  operation  from  those  medicines,  considered  as  a 
class.  The  antiperiodic  power  which  it  possesses  in  common  with 
Peruvi;vn  bark  and  its  derivatives,  and  which  has  mainly  led  to  this 
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pinion  of  its  character,  is  not  specially  a  tonic  property,  and  does 
ot  belong  to  bark  itself  as  a  tonic.  The  medicine  which  probably 
ossesses  it  in  the  highest  degree,  next  to  the  two  mentioned,  is 
pium,  which  certainly  has  no  claim  to  be  ranked  with  the  tonics, 
rhe  effects  of  arsenic  are  quite  peculiar,  and,  in  the  existing  state 
>f  our  knowledge,  it  is  impossible  to  place  it  in  any  other  associa- 
aoD  of  medicines  than  the  present,  without  leading  to  false  notions 
of  its  character. 

1.  Effects  on  the  System. 

In  its  lowest  remedial  doses,  arsenic  may  often  be  given  for  a 
considerable  time,  without  any  other  discoverable  sign  of  its  opera- 
tion than  the  relief  or  cure  of  the  disease,  for  which  it  may  be  ad- 
ministered.    It  is,  therefore,  properly   an  alterative.    Generally 
speaking,  however,  it  does  produce  some  observable  effects,  which 
serve  as  a  signal  to  the  prescriber  to  diminish  the  dose,  or  to  with- 
fcold  the  medicine  for  a  time.    The  symptom  which  I  have  generally 
noticed  among  the  first,  when  it  is  very  carefully  given  with  a  spe- 
cial view  to  avoid  gastric  irritation,  is  an  oedematous  state  of  the 
ejelids  and  the  cellular  tissue  of  the  face  beneath  them.    If  the 
medicine  be  persevered  in,  this  oedema  may  spread  considerably ;  and 
it  is  so  common  an  effect  as  to  have  received  the  name  of  oedema 
ormicale.    I  have  met  with  one  instance,  and  only  one,  in  which 
this  effusion  appeared  to  extend  over  the  body,  constituting  a  full 
attack  of  anasarca;  and  in  that  case,  which  was  one  of  intermittent 
fever  in  a  boy,  I  was  unable  to  determine,  certainly,  whether  the 
dropsy  resulted  from  the  arsenic  or  from  the  disease,  though  in- 
clined to  ascribe  it  to  the  former.     The  cedema  does  not,  in  gene- 
ral, make  its  appearance  until  some  days  after  beginning  with  the 
medicine,  sometimes  not  for  a  week  or  ten  days,  or  even  more; 
and  I  have  carried  patients  through  a  course  of  treatment  extend- 
ing to  months,  with  the  effect  of  curing  long-continued  skin  affec- 
tions, without  any  symptom  of  the  kind,  or  indeed  any  other  dis- 
igreeable  symptom. 

If,  however,  the  dose  be  somewhat  large,  or  the  patient  peculiarly 
osceptible,  the  first  sign  of  the  action  of  the  medicine  is  usually 
resented  in  the  stomach.  Sometimes  there  is  a  slight  temporary 
icrease  of  appetite,  such  as  any  acrid  substance  may  produce  by 
s  first  excitant  impression;  but  more  frequently  the  patient  com- 
lains  of  heat  in  the  throat,  epigastric  uneasiness,  anorexia,  nausea, 
r  burning  pain  in  the  stomach,  and  sometimes  of  general  heat,  and 
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more  or  less  headache,  while  the  pulse  is  somewhat  accelerated; 
symptoms,  however,  which  subside  quickly  on  the  omission  of  the 
medicine.  Should  it  be  persevered  with,  or  given  still  more  largdf, 
the  irritation  of  the  primse  visd  is  greatly  increased,  vomitiDg  and 
purging,  with  griping  pains  ensue,  and  other  symptoms  which  ia- 
dicate  derangement  of  the  system  at  large;  such  as  heat  and  dry- 
ness of  skin,  excited  pulse,  languor,  weakness,  wakefulness,  ic. 
Beyond  these,  the  effects  of  arsenic  cannot  proceed  without  becoia- 
ing  poisonous ;  and,  as  soon  as  the  symptoms  appear,  the  medidDe 
should  be  at  once  omitted. 

Curious  accounts  have  been  given  of  the  use  of  arsenic  as  an 
habitual  stimulant  by  the  peasants  of  Styria,  in  the  Austrian  do- 
minions, who  are  said  to  be  invigorated  by  it,  improving  in  app^ 
titc,  colour,  and  general  comfort,  so  as  to  acquire  a  fondness  for  the 
luxury,  and  to  be  unable  to  relinquish  it  without  suffering.  These 
statements,  however,  are  so  contrary  to  what  has  hitherto  been 
known  of  its  effects,  that  we  are  scarcely  required  to  give  Aem 
credence,  without  further  authentication.  Nevertheless,  MM.  Trous- 
seau and  Pidoux  state,  or  rather,  I  presume  M.  Trousseau,  for  both 
authors  could  scarcely  have  performed  the  experiment  at  the  same 
time,  that  after  he  had  taken  eight  centigrammes  (somewhat  more 
than  a  grain)  of  arsenious  acid,  he  felt  a  general  excitement  similar 
to  that  produced  by  strong  coffee,  with  an  extraordinary  sense  of 
vigour  in  the  lower  extremities,  enabling  him  to  take  a  long  walk 
without  fatigue.  {TraiU  de  Theraj).,  4e  ed.,  i.  258.) 

I  have  little  doubt  that  the  dangers  of  the  medicine,  and  its 
essentially  pernicious  character,  have  been  exaggerated,  in  the  gene- 
ral opinion,  much  beyond  what  the  exact  truth  will  warrant.    I  have 
myself  administered  Fowler's  solution  almost  or  quite  continuously, 
in  alterative  doses,  for  two,  three,  and  even  six  months,  without 
witnessing  any  disagreeable  effects  from  it  at  the  time  or  subse- 
quently, but  on  the  contrary  great  improvement,  and  not  unfre- 
quontly  cures  of  the  cutaneous  affections  for  which  it  was  adminis- 
tered.    On  a  visit  to  Swansea  in  South  Wales,  some  years  since,  I 
was  assured  by  respectable  physicians  of  the  place,  that  at  the  cop- 
per smelting  works  in  the  neighbourhood,  which  load  the  whole 
atmosphere  around  them  with  the  vapour  of  arsenic,  so  that  vege- 
tation perishes  in  the  near  vicinity,  and  an  alliaceous  odour  can 
sometimes  be  perceived  at  a  considerable  distance,  the  workmen 
themselves  did  not  appear  to  suffer.     They  were  somewhat  paler, 
it  is  true,  than  the  peasants  of  the  country,  but  were  not  more  lia- 
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:e  to  disease,  nor  shorter  lived  than  their  neighbours.  Dr.  Paris, 
I  his  Pharmacologia,  states  that,  in  a  marshy  locality  in  Cornwall, 
»rmerly  subject  to  intermittent  fever,  it  has  ceased  to  prevail  since 
>pper  smelting  works  have  been  established  in  the  neighbour- 
ood. 

These  facts  may  tend,  in  some  measure,  to  remove  any  existing 
3ars  as  to  the  safety  of  arsenic,  used  with  due  caution  as  a  medi- 
ine ;  but  they  should  not  render  the  practitioner  careless.  If  the 
ose  is  never  allowed  to  exceed  the  legitimate  limits,  and  the  me- 
icine  be  suspended  or  suitably  diminished  on  the  occurrence  of 
ny  unpleasant  symptom,  no  danger  of  serious  injury  from  its  use 
teed  be  apprehended ;  but  recklessness  or  negligence  may,  in  the 
mployment  of  this,  as  of  any  other  powerful  remedy,  lead  to  irre- 
larable  mischief. 

Poisonous  Effects.  Sometimes,  when  a  large  quantity  of  pow- 
iered  arsenious  acid  is  taken  on  a  full  stomach,  the  poison  is  wholly 
ejected  along  with  the  gastric  contents,  and  no  ill  effects  follow.  A 
aae  is  related,  in  which  half  an  ounce  was  swallowed,  with  the 
Sect  of  vomiting,  and  without  causing  death.  But  such  cases  are 
cry  rare.  Generally,  the  poisonous  symptoms  from  arsenious  acid 
lake  their  appearance  in  about  half  an  hour,  or  an  hour,  after  it 
as  been  swallowed,  but  occasionally  in  a  very  few  minutes;  and 
istances  are  on  record  in  which  they  have  been  postponed  for 
sveral  hours,  in  one  case  so  long  as  eight.  A  severe  burning  pain 
I  felt  in  the  stomach,  usually  increased  by  pressure;  nausea  comes 
D,  quickly  followed  by  vomiting,  and  somewhat  later  by  diarrhoea; 
le  ejected  matters  produce  inflammation  of  the  mucous  surface 
wet  which  they  pass,  giving  rise  to  a  sense  of  constriction  and 
uming  heat  in  the  throat,  with  a  deep  purplish  redness  of  the  lips 
nd  mouth,  and  intense  thirst ;  the  vomiting  becomes  incessant,  with 
le  discharge  of  everything  taken  into  the  stomach;  the  diarrhoea 
I  often  attended  with  tenesmus,  and  occasionally  with  excoriations  of 
le  anus;  the  abdomen  becomes  swollen,  hard,  and  extremely  tender ; 
>metimes  the  skin  is  hot,  sometimes  pale  and  cold,  with  a  clammy 
ireat ;  the  pulse  is  frequent,  small,  irregular,  and  at  length  extremely 
jeble  or  imperceptible;  the  respiration  is  often  laboured,  from  the 
ain  produced  by  the  descent  of  the  diaphragm;  palpitations,  faint- 
ess,  great  prostration,  cramps  in  the  extremities,  and  hiccough,  mark 
lie  implication  of  the  nervous  system ;  and,  finally,  delirium,  tetanic 
pasms,  convulsions,  and  paralysis,  one  or  all,  precede  the  closing 
eene.     The  sufferings  of  the  patient  are  often  most  excruciating. 
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Sometimes  there  is  an  itching  sensation,  with  or  withont  an  erup. 
tion  on  the  surface.  Copious  ptyalism  has  been  occasionallj  ob- 
served. The  urine  is  generally  scanty,  sometimes  bloody  or  albu- 
minous, and  causes  in  its  discharge  a  burning  pain,  which  may  ex- 
tend to  the  whole  genital  organs,  and  is  occasionally  attended  witk 
priapism.  The  discharges  are  various  in  appearance,  but  from  tie 
stomach  they  are  usually  brown,  and  mixed  with  mucus  or  blood; 
and  from  the  bowels  are  not  unfrequently  also  bloody,  and  at  a  later 
period  black  and  offensive. 

Instead  of  the  preceding  symptoms,  which  are,  for  the  most  part, 
signs  of  an  intense  gastro-enteritis,  the  patient,  in  some  rare  instances, 
suffers  little  or  no  pain ;  even  vomiting  and  purging  may  be  absent; 
but  prostration  speedily  supervenes,  with  faintness  or  syncope,  and 
evidences  of  great  nervous  disorder,  as  delirium,  coma,  convulsions, 
or  paralysis.  Either  the  shock,  made  through  the  stomach  npoa 
the  nervous  centres,  is  so  great  as  to  prostrate  the  system  below  the 
point  of  inflammatory  reaction,  as  sometimes  happens  from  a 
violent  blow  on  the  epigastrium;  or  the  poison  is  rapidly  absorbed, 
and  produces  the  efiect  directly  upon  the  brain  and  heart.  I  am 
inclined  to  the  former  of  these  opinions. 

In  other  cases,  again,  the  gastro-enteritic  symptoms  are  violent 
at  first,  but,  passing  off,  leave  the  patient  suffering  with  nervoua 
affection,  varying,  according  to  Dr.  Christison,  from  coma  to  a  slight 
palsy  of  the  limbs  resembling  that  of  lead,  with  intermediate  grades 
of  epileptic  convulsion,  tetanic  spasm,  or  symptoms  of  hysteria  or 
madness. 

Death  has  taken  place  so  early  as  two  hours  after  the  taking  of 
the  poison ;  but  generally  it  does  not  occur  under  eighteen  hours, 
and  sometimes  not  for  several  days. 

The  smallest  quantity,  known  to  have  caused  death,  is  two  and 
a  half  grains  of  arsenious  acid  in  a  stout  girl,  and  half  a  fluidounce 
of  Fowler's  solution,  equivalent  to  about  two  grains  of  the  acid,  in 
the  case  of  a  woman. 

The  external  application  of  arsenic  is  capable  of  producing  poi- 
sonous effects ;  and  it  has  been  observed  that  the  symptoms  are  the 
same  as  when  it  has  operated  through  the  stomach,  including  the 
vomiting,  purging,  abdominal  pains,  and  other  evidences  of  gastro- 
enteritis, as  well  as  those  which  obviously  spring  from  the  absorp- 
tion of  the  poison.  Arsenious  acid  has  been  much  used  as  an 
escharotic  in  cancerous  affections;  and  numerous  instances  hare 
occurred,  in  which,  under  such  circumstances,  it  has  been  absorbed 
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th  fatal  effect.  It  was  at  first  thought  that  the  liability  to  act  in 
is  way  must  be  in  proportion  to  the  amount  employed;  and  care 
18,  therefore,  deemed  necessary  not  to  apply  it  too  freely  to  the 
irface  to  be  destroyed;  but  experience  seems  to  have  shown,  that 
le  result  is  more  likely  to  happen  from  small  than  large  quantities, 
he  more  speedily  and  the  more  completely  the  surface  is  destroyed, 
le  less  will  be  its  power  of  absorption,  as  dead  flesh  does  not  ab- 
orb;  and  the  larger  the  quantity  of  arsenic  employed,  the  more 
lipid  and  extensive  must  be  the  escharotic  effect.  It  seems,  there- 
©re,  that  the  result  of  experience,  in  this  case,  corresponds  with 
what  ought  to  be  the  conclusion  of  the  judgment. 

Shw  Poisoning.  When  arsenic  is  taken  in  small  quantities,  re- 
peated at  intervals  for  a  long  time,  a  condition  of  slow  poisoning  is 
indaced,  which  may  eventuate  fatally.  This  method  has  sometimes 
been  resorted  to  by  poisoners,  in  order  to  conceal  their  crime,  by 
giving  to  the  affection  the  appearance  of  a  gradually  increasing 
disease.  Sometimes  it  is  said  that  a  gradual  failure  of  the  vital 
powers  takes  place,  with  loss  of  appetite,  debility,  and  a  general 
inert  state  of  the  faculties  of  mind  and  body,  without  any  special 
or  very  obvious  symptom.  But  I  exceedingly  doubt  this  method 
of  operation.  It  seems  to  me  quite  incompatible  with  what  I  have 
seen  of  the  action  of  arsenic,  and  with  what  is  generally  stated  of 
its  eflfects,  that  it  should  act  fatally  in  this  slow  way,  without  pro- 
ducing obvious  characteristic  phenomena.  The  most  characteristic 
symptoms  are  nausea  and  vomiting,  purging,  and  severe  abdominal 
pains,  following  on  each  occasion  the  administration  of  the  poison. 
Thirst,  redness  of  the  eyes,  and  a  cutaneous  eruption,  have  been 
occasionally  observed  by  Dr.  Pereira,  among  the  first  symptoms. 
Ptyalism  has  been  noticed  in  some  instances.  A  chronic  condition 
>f  inflammation  of  the  alimentary  canal  is  at  length  induced;  furred 
ODgue,  and  dryness,  stricture,  and  burning  heat  in  the  mouth, 
iQces,  and  oesophagus  are  experienced;  distress  of  stomach,  with 
reat  irritability  of  the  organ,  so  that  everything  taken  into  it  is 
ijected,  is  not  uncommon;  there  is  usually  diarrhoea,  or  at  least 
K>seness  of  the  bowels,  with  griping  pains;  the  pulse  becomes  fre- 
aent,  small,  and  irregular;  emaciation  takes  place;  oedema  of  the 
X5e  and  limbs  supervenes;  and  at  last  the  nervous  system  becomes 
{fiously  implicated,  and  neuralgic  pains,  tremors,  headache,  vertigo, 
lOrbid  vigilance,  convulsions,  and  paralysis,  more  or  less  complete, 
idicate  the  slow  approach  of  death.  The  fatal  issue  is  sometimes 
receded  by  delirium  or  stupor,  and  sometimes  occurs  without  them, 
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the  mind  remaining  unclouded  to  the  last.    A  curious  effect,  ooci- 
sionallj  produced  by  arsenic,  is  the  falling  of  the  hair  and  nails. 

Appearances  ofter  Death.  In  those  cases  in  which  arsenic  destroji 
life  as  by  an  overwhelming  blow,  no  abnormal  appearance  has  been 
found  after  death.  Generally,  however,  there  are  abundant  signs  of 
inflammation  of  the  mucous  membrane  of  the  stomach  and  bowelfly 
as  redness,  softening,  bloody  effusion,  ulceration,  and  sometimes  gan- 
grenous patches.  Marks  of  inflammation  have  been  found  also  in 
the  interior  of  the  heart,  the  bronchial  tubes,  the  urinary  passages, 
&c.  The  blood  is  said  to  be  sometimes  fluid  and  dark;  but  this  is 
not  a  necessary  or  characteristic  effect  of  the  poison;  and  M.  Flan- 
din  has  seen  the  blood  of  a  person  poisoned  with  arsenic  perfectly 
healthy.  {Taylor  on  Poisons^  London,  1848,  p.  31.)  The  same  evi- 
dences of  gastro-enteric  inflammation  have  been  noticed,  after  death 
from  the  external  use  of  the  poison. 

Treatment  of  the  Poisoning,  If  the  patient  vomit,  the  stomach 
should  be  well  washed  out  by  the  free  exhibition  of  demulcent 
liquids;  if  not,  ipecacuanha  should  be  given,  and  followed  by  simi- 
lar drinks,  which  serve  the  purpose  not  only  of  favouring  the  ex- 
pulsive efforts  of  the  stomach,  but  of  involving  also  the  undissolved 
particles  of  the  poison,  especially  if,  as  is  generally  the  case,  arsenioas 
acid  should  have  been  taken.  If  the  evacuation  of  the  stomach  can 
be  effected  in  no  other  way,  recourse  should  be  had  to  the  stomach- 
pump.  But,  along  with  these  measures,  recourse  should  be  had 
also  to  antidotes.  Two  substances  have  been  proved  to  possess 
more  or  less  antidotal  powers;  both,  by  forming  with  arsenious  acid 
insoluble  and  inert  compounds.  These  are  hydrated  sesquioxide  of 
iron,  and  freshly  precipitated  hydrated  magnesia.  The  former  is 
probably  most  efficient;  but,  in  its  absence,  the  latter  may  be  em- 
ployed. Arsenious  acid  probably  acts  only  as  it  is  dissolved,  which 
is  rather  slowly.  The  antidote  combines  with  the  dissolved  portion, 
as  fast  as  it  is  taken  up  by  the  liquids  of  the  stomach,  and  before  it 
can  cither  act  on  the  mucous  coat,  or  be  absorbed.  But,  to  do  this 
eflectually,  it  must  be  used  largely,  so  as  to  be  present  in  all  parts 
of  the  stomach,  and  be  ready  at  every  point  to  obviate  the  mischiet 
It  is  said  that  an  amount  of  the  chalybeate  should  be  used,  not  less 
than  twelve  times  the  supposed  weight  of  the  arsenious  acid  swal- 
lowed; but  it  would  be  better  much  to  exceed  this  quantity.  After 
the  stomach  has  been  thoroughly  cleansed,  castor  oil,  or  other 
quick  cathartic,  also  accompanied  with  the  antidote,  should  be  given 
freely,  so  as  to  neutralize  and  expel  any  of  the  poison  which  may 
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laye  passed  into  the  bowels.    It  is  advisable  to  continue  the  use  of 
lie  antidote  for  some  time,  in  order  to  obviate  mischief  from  any 
articles  of  the  poison  which  may  still  cling  to  the  mucous  mem- 
brane, and  which  it  is  not  always  easy  to  dislodge.    As  the  anti- 
lotes  have  no  effect  on  the  undissolved  arsenious  acid,  they  cannot 
It  once  neutralize  the  whole  quantity  in  the  stomach,  no  matter 
how  largely  they  may  be  taken.    Hence  the  necessity  of  continuing 
Ihem,  as  long  as  there  can  be  a  suspicion,  that  any  particle  of  the 
poison  may  still  lurk  anywhere  in  the  primas  vise.    Attention  must 
also  be  paid  to  the  inflammatory  and  irritative  symptoms,  which 
most  be  combated  by  such  measures  as  the  circumstances  may  seem 
to  call  for,  in  each  particular  case;  bleeding,  leeching,  blistering,  cool- 
ing drinks,  ice,  &c.,  being  employed,  one  or  all,  for  the  relief  of  the 
inflammation;  and  opium,  by  the  mouth  or  the  rectum,  for  that  of 
the  irritation.    Often,  however,  the  system  is  too  prostrate  to  admit 
of  free  depletion,  and  sometimes  it  may  be  necessary  to  stimulate. 
The  best  eflforts  will  oflen  fail  to  relieve  poisoning  from  arsenic; 
lod  patients  often  die,  when  there  is  no  reason  to  think  that  any  of 
the  poison  remains  in  the  primoe  viae.     This  may  happen  either 
from  the  severity  of  the  local  affection  of  the  stomach  and  bowels 
ilready  produced,  or  from  that  portion  of  the  poison  which  has 
been  absorbed,  and  is  exercising  its  fatal  energies  everywhere  on 
the  tissues. 

2.  Mode  of  Operating. 

The  preparations  of  arsenic  are  locally  very  powerful  irritants, 
inJeven  caustics;  upon  the  system  their  effects  are  also  powerfully 
irritant,  but  at  the  same  time  quite  peculiar,  and  in  the  end  de- 
pressing. 

Their  first  effect,  when  topically  applied,  is  intense  inflammation, 
which,  if  the  quantity  used  has  been  sufficient,  quickly  ends  in  the 
ieath  of  the  part.  It  is  not,  therefore,  by  a  chemical  or  corrosive 
inflacnce  that  arsenic  operates,  but  dynamically  upon  the  vital  pro- 
perties. The  part  perishes  because  it  is  stimulated  beyond  its 
powers  of  life.  More  will  be  said  of  the  local  action  of  arsenic 
^nder  the  escharotics. 

When  the  medicine  is  swallowed,  the  first  irritant  or  inflamma- 
tory effects  on  the  primne  vio9  would  seem  to  be  the  result  of  a  local 
operation,  and,  to  a  certain  extent,  they  must  be  so;  but,  when  it  is 
considered  that  a  similar  condition  of  the  mucous  membrane  is 
inducetl  by  its  external  use,  the  conclusion  seems  to  me  inevitable, 
tbt,  even  in  the  former  case,  the  local  effect  on  the  stomach  and 
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bowels  must  be  in  part  ascribed  to  an  influence  upon  the  tissm^ 
exerted  through  the  system,  after  absorption  has  taken  place. 

That  arsenic  is  absorbed,  has  been  placed  beyond  doubt  by  its 
detection  in  various  parts  of  the  body,  and  in  the  secretions,  after 
its  internal  exhibition.  Not  only  has  it  yielded  evidence  of  iti 
presence  to  chemical  tests,  but  the  metal  itself  has  been  recovered; 
and  these  results  have  been  obtained  not  in  a  few  instances  onlj, 
and  in  experiments  on  the  lower  animals,  but  very  frequently,  and 
in  the  human  subject.  It  has  been  found  in  the  blood,  in  seyeral  of 
the  solid  tissues,  as  the  liver,  spleen,  gastric  and  intestinal  coats, 
lungs,  heart,  and  brain,  and  in  the  urine.  It  has  been  detected 
most  frequently  and  abundantly  in  the  liver,  spleen,  and  urine. 
The  viscera  of  those  poisoned  with  it  have  yielded  it  to  chemicil 
examination,  many  years  after  death  and  interment.  Orfila  disco- 
vered it  in  the  blood  of  a  dog,  in  less  than  two  hours  after  the  poi- 
son was  introduced  into  the  stomach,  and  in  the  urine  in  from  irix 
to  eight  hours.  It  probably  enters  the  system  through  the  portal 
vein,  and  is  distributed  through  the  liver  before  it  reaches  the 
general  circulation.  Hence  the  greater  readiness  with  which  it 
may  be  detected  in  that  organ.  That  it  is  found  also  especially  in 
the  urine,  shows  the  disposition  of  the  system  to  get  rid  of  it 
through  the  kidneys.  Yet  it  seems  to  have  considerable  adhesion 
for  the  tissues,  or  else  is  susceptible  of  but  slow  elimination;  for  it 
may  be  found  in  the  urine  for  a  considerable  time  after  it  has  ceased 
to  be  taken,  and  there  is  no  longer  reason  to  suppose  that  any  of  it 
remains  in  the  stomach  and  bowels.  According  to  M.  Flandin, 
from  one  to  two  weeks  elapse  before  it  entirely  disappears  from  the 
system,  as  indicated  by  its  absence  in  the  urine.  Hence,  in  a  person 
who  has  survived  the  injurious  effects  of  an  over-dose,  the  urine 
will  often  afford  as  certain  evidence  of  its  having  been  taken,  as 
though  it  had  been  found  in  the  contents  of  the  stomach. 

How  arsenic  operates  after  absorption  has  not  been  shown;  and 
it  is  useless  to  speculate  on  the  subject.  Its  effects  on  the  pnlse, 
skin,  urinary  organs,  &c.,  prove  that  it  is  irritant  as  well  when  in 
the  blood  as  elsewhere;  but  the  symptoms  of  depression,  faintness, 
and  great  prostration  which  it  also  often  very  speedily  induces, 
would  seem  to  indicate  that  it  has  a  directly  prostrating  power  on 
some  of  the  great  vital  organs,  or  at  least  that  its  irritant  effects  are 
so  prompt  and  powerful  as  to  overwhelm  them.  That  it  has  no 
special  tendency  to  act  on  the  lobes  of  the  brain,  is  shown  by  the 
clearness  of  intellect  which  not  unfrequently  remains,  almost  to  the 
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oment,  in  cases  of  poisoning.  There  is  no  proof  that  it  ope- 
by  producing  any  change  either  chemically  or  vitally  in  the 
;  for,  though  this  has  sometimes  been  found  fluid  and  black, 
nie  result  often  happens  when  the  respiratory  process  is  fatally 
ived  with,  and  does  not  uniformly  happen  in  cases  of  arseni- 
isoning;  the  blood  being  sometimes,  to  all  appearance,  per- 
healthy. 

3.  Therapeutic  Application. 

5  two  sulphurets  of  arsenic,  orpiment  and  realgar,  were  em- 
i  by  the  ancient  Greek  and  Eoman  physicians,  and  after  them 
3  earlier  Arabians;  but  they  seem  to  have  subsequently  fallen 
leglect;  and,  though  the  arsenicals  still  lingered  in  popular 
tnpirical  practice,  and  were  occasionally  used  by  regular  phy- 
3  as  external  remedies,  it  was  not  till  the  seventeenth  century, 
heir  employment  can  be  said  to  have  revived  among  the  mo- 
In  the  mean  time,  arsenious  acid  or  white  oxide  of  arsenic 
een  discovered,  and  it  is  this  that  seems  to  have  been  mainly 
under  the  name  of  arsenic,  at  the  period  of  the  revival ;  having 
found  more  efficient  and  reliable  than  the  native  sulphurets. 
3  prominently  as  a  febrifuge,  that  the  medicine  was  now  re- 
tended  internally.  Hadrien  Slevoght,  a  professor  at  Jena,  who 
d  of  arsenic  in  a  work  published  in  1700,  appears  to  have 
:he  first  writer  of  standing  who  recommended  it*  in  intermit- 
ever.  It  soon  came  into  considerable  vogue  in  Germany;  but 
k,  who  introduced  so  many  vegetable  poisons  into  use,  seems 
re  taken  a  bitter  prejudice  against  this  one  of  mineral  ori- 
nd  had  influence  enough,  aided  by  the  known  dangers  of  the 
sine,  and  probably  by  the  occurrence  of  serious  consequences 
its  excessive  or  careless  use,  to  cause  its  almost  entire  ban- 
jnt  once  more  from  regular  practice.  To  Dr.  Thomas  Fowler, 
igland,  we  are  indebted  for  again  bringing  the  remedy  into 
r  with  the  medical  profession,  by  a  treatise  entitled  Medical 
•to  on  the  Effects  of  Arsenic^  published  in  1786.  His  name  has 
perpetuated  in  the  preparation  of  the  metal,  now  generally 
at  least  in  Great  Britain  and  the  United  States,  when  it  is 
d  to  bring  the  system  under  its  remedial  influence, 
e  most  important  remedial  uses  of  arsenic  are  those  connected 
its  antiperiodic  power,  and  its  alterative  influence  in  chronic 
liseases,  chronic  rheumatism,  and  certain  nervous  affections. 
Uses  of  Arsenic  as  an  Antiperiodic.  Next  to  Peruvian  bark  and 
jrivatives,  arsenic  is,  I  believe,  generally  admitted  to  be  the 
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most  efficacious  remedy  in  regularly  periodical  or  intermittent  dis- 
eases. 

In  intermittent  fever,  it  has  been  much  used,  and  with  great  suo- 
cess.  As  well  from  my  own  trials  with  it  in  the  earlier  period  of 
my  professional  life,  before  quinia  had  come  into  use,  as  from  the 
testimony  of  others,  I  believe  that  arsenic  is  adequate  to  the  cure 
of  intermittent  fever  in  a  very  great  majority  of  cases,  and,  indeed, 
that  few  will  resist  it  if  judiciously  employed.  It  is  not,  howe?er, 
so  prompt  in  its  efiects  as  sulphate  of  quinia,  at  least  in  the  doses 
in  which  it  is  quite  prudent  to  employ  it,  and  does  ordinarily  fail  in 
a  certain  number  of  cases.  These  considerations  have  led  to  its 
general  abandonment  as  the  primary  remedy  in  the  disease;  thougli 
it  is  still  occasionally  resorted  to,  wh^n,  from  any  cause,  the  prepa- 
rations of  Peruvian  bark  cannot  be  given,  or  fail  of  the  desired 
effect.  In  some  instances  of  old  intermittents,  in  which  qainis 
has  been  given  often  and  largely,  the  system  seems  at  length  to  lose 
in  great  measure  its  susceptibility  to  the  influence  of  that  medi- 
cine, which  can,  therefore,  be  no  longer  advantageously  used,  until 
a  temporary  abstinence  shall  permit  a  return  of  the  susceptibility. 
Quinia  is  also  believed,  by  the  advocates  of  arsenic,  to  leave  a  greater 
tendency  to  relapse  behind  it.  Under  these  two  conditions,  then, 
arsenic  becomes  a  most  valuable  remedy  in  intermittents;  to  wit^ 
when  the  susceptibility  of  the  system  to  quinia  has  been  much  im- 
paired, and  when  frequent  and  annoying  relapses  occur,  which  it  hss 
been  found  powerless  to  prevent.  In  young  children,  moreover,  it 
has  the  advantage  of  being  tasteless,  or  nearly  so,  in  the  form  usually 
employed.  One  reason  of  the  want  of  success,  which  some  have 
complained  of,  is  probably  the  use  of  insufficient  doses.  To  interrupt 
the  disease,  it  is  necessary  to  make  a  strong  impression,  whatever 
may  be  the  medicine  used,  whether  quinia,  opium,  or  arsenic  Before 
the  proper  management  of  quinia  was  well  understood,  failures  with 
it  were  very  common,  in  consequence  of  the  smallness  of  the  doses. 
As  much  of  the  arsenic  should  be  given  at  first  as  the  system  will 
tolerate ;  and  the  dose  may  be  diminished  as  soon  as  signs  of  its 
operation  are  obtained,  care  being  taken  that  it  should  not  be  per- 
mitted to  irritate  the  stomach.  It  was  upon  this  plan  that  our 
countryman,  Dr.  Thomas  Mitchell,  formerly  of  Philadelphia,  met 
with  extraordinary  success  in  the  use  of  the  remedy,  so  long  since 
as  the  year  1820 ;  and  that,  more  recently,  M.  Boudin,  of  France, 
has  obtained  such  astonishing  results.  In  the  hospitals  of  Marseilles) 
Versailles,  and  Paris,  M.  Boudin  treated  nearly  4000  cases  of  inter- 
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mittent  fever  with  arsenic ;  and  he  declared  that,  not  once  from  the 
close  of  the  year  1843  up  to  1851,  when  the  statement  was  made, 
had  there  been  occasion  to  have  recourse  to  sulphate  of  quinia. 
(Trousseau  and  Pidoux,  Trait,  de  Therap.,  4e  ed.,  i.  261.)    In  the 
treatment  by  arsenic,  the  stomach,  if  loaded,  should  be  evacuated 
with  ipecacuanha,  and  the  bowels  should  be  opened.     M.  Boudin 
bas  found  that  many  patients  bear  three-quarters  of  a  grain  of  arse- 
nious  acid,  equivalent  to  ninety  minims  of  Fowler's  solution,  daily  for 
two  or  three  days,  but  cease  to  tolerate  this  quantity  afterwards,  when 
the  fever  is  interrupted.    But  his  customary  plan  is  to  give  from  j\^ 
to  1-^9  of  a  grain  of  arsenious  acid  (one  or  two  drops  of  Fowler's 
solution)  every  fifteen  minutes,  until  ho  finds  diminution  of  appetite, 
nausea,  or  headache  produced,  when  he  lessens  the  dose,  or  admin- 
isters the  medicine  by  the  rectum.    He  has  found  that  patients 
will  bear  a  grain  of  the  acid  by  the  rectum,  when  the  stomach  has 
ceased  to  tolerate  one-fifth  or  one-tenth  of  the  quantity.     Ho  gives 
it  as  well  on  the  days  of  the  fever  as  in  the  intervening  days;  and, 
after  having  broken  the  succession  of  the  paroxysms,  he  continues 
with  the  medicine,  in  such  doses  as  the  patient  can  well  bear,  for  a 
longer  or  shorter  period,  according  to  the  previous  obstinacy  of  the 
disease;  in  the  6rst  attacks,  about  a  week,  and  in  old  cases  for  a 
month  or  two.    During  the  treatment  he  directs  a  good  diet  of 
animal  food,  the  use  of  sound  wines,  if  the  patient  is  feeble,  and 
abstinence  from  much  watery  drink.     The  division  of  the  dose  he 
insists  on  as  an  important  measure.     Out  of  311  cases  treated  at 
Versailles  in  a  period  of  32  months,  M.  Boudin  had  but  10  relapses. 
(/Wrf.,  262  and  263.)     Dr.  !N[itchell  gave  fifteen  or  twenty  drops  of 
Fowler's  solution,  instead  of  the  eight  or  ten  drops  ordinarily 
directed. 

Intermittent  neuralgin  has  also  been  effectually  treated  by  arsenic. 

Periodical  headache,  which  is  in  general  purely  neuralgic,  is  one  of 

^he  afiections  in  which  it  has  been  found  most  useful.     I  have  suc- 

<*eded  with  it  after  all  other  measures  had  failed.     As  in  inter- 

'nittent  fever,  its  use  has  been  generally  superseded  by  sulphate  of 

Quinia;  but  there  are  cases  in  which  the  excitant  influence  of  the 

^fitter  medicine  on  the  sensorium  is  contraindicated ;  and  in  these, 

*fsenic  may  be  resorted  to  with  reasonable  hope  of  success. 

In  remittent  diseases,  of  a  regular  paroxysmal  or  periodical  cha- 
racter, much  may  be  hoped  for  from  the  remedy.  Renmitent  fever 
^ill  sometimes  yield  to  it;  and,  after  the  establishment  of  a  regular 
^emission  in  the  affection,  when  sulphate  of  quinia  from  any  cause 
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cannot  be  given,  and  the  stomach  is  not  irritated  or  inflamed,  tlie 
physician  would  be  justified  in  having  recourse  to  arsenic.  The 
same  may  be  said  of  remittent  neuralgia;  that  is,  a  form  of  the  dii- 
ease  in  which  a  violent  paroxysm  of  pain  recurs  at  a  certain  time 
every  day  or  every  other  day,  with  a  moderated  degree  of  pain  in 
the  interval. 

2.  Use  in  Reference  to  its  Alterative  Properties.  Chronic  cula- 
neons  eruptions  are  the  affections  in  which  arsenic  exercises  its 
most  valuable  powers;  and,  so  far  as  my  observation  has  gone^ 
there  is  no  other  single  remedy  which  equals  it  in  efBciencj, 
not  even  mercury,  if  the  syphilitic  eruptions  be  excepted.  It 
may  be  said,  as  a  general  rule,  to  be  applicable  to  all  cases  of  \ 
obstinate  disease  of  this  kind,  not  arising  from  exclusively  local 
causes,  when  unattended  on  the  one  hand,  with  general  febrile  or 
local  inflammatory  excitement,  or  on  the  other,  with  a  depraved  and 
cachectic  character  of  the  system,  anemic  state  of  the  circulation,  or 
anasarcous  tendencies.  Under  the  latter  circumstances,  the  attempt 
should  first  be  made  to  restore  the  general  health,  after  the  attain- 
ment of  which  object,  should  the  eruption  not  give  way,  arsenic 
may  be  employed.  But,  though  thus  generally  applicable,  there  art 
particular  forms  of  the  affection  which  yield  more  certainly  than 
others.  In  the  scaly  affections^  especially  lepra  and  psoriasis^  I  con- 
sider arsenic  as  an  almost  sovereign  remedy,  when  properly  used, 
and  in  connexion  with  certain  other  measures  to  be  indicated 
directly.  Under  my  own  care,  cases  of  long  standing,  and  of  the 
most  inveterate  character,  have  uniformly  yielded,  in  a  period  of 
time  varying  from  two  to  six  months.  In  one  case  of  psoriasis,  in 
which  the  eruption  had  continued  fifteen  years,  had  extended  over 
the  whole  body,  except  the  palms  of  the  hands  and  soles  of  the 
feet,  and  in  the  lower  limbs  consisted  of  one  thick  scaly  incrusta- 
tion, leaving  no  portion  of  sound  skin  visible,  the  patient  recovered 
com})lctely  and  permanently  in  six  months.  The  method  which 
has  been  most  successful,  in  my  hands,  is  to  begin  with  very  small 
doses,  so  as  in  no  degree  to  disturb  digestion,  and  to  persevere  with 
these  continuously,  somewhat  increasing  them  if  no  effect  is  produced, 
and  diminishing  them  upon  the  occurrence  of  gastric  disturbance, 
for  whatever  period  of  time  may  be  necessary  to  produce  a  cure. 
I  usually  begin  with  three  drops  of  Fowler's  solution  three  times  a 
day,  increasing  if  necessary  to  five  or  seven  drops,  but  not  often 
exceeding  the  latter  quantity.  But,  at  the  same  time,  I  use  the 
officinal  decoction  of  dulcamara^  in  the  dose  of  a  wineglassful  three 
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r  four  times  a  day,  and  a  toarm  mucilaginous  bath,  as  of  bran  for 
xample,  every  day ;  and,  as  soon  as  the  tendency  to  fresh  eruption 
as  ceased,  or  very  materially  diminished,  apply  the  tar  ointment 
xally,  first  upon  a  single  limb,  and  afterwards  upon  successive 
(arts,  until  the  eruption  wholly  disappears.  My  reason  for  thus  post- 
K>ning  the  local  measure  is  that,  while  the  constitutional  tendency 
aists,  showing  itself  by  fresh  eruptions,  there  would  be  danger  of  an 
Dtroversion  of  the  irritation  upon  some  vital  organ,  should  the 
mtaneous  affection  be  suppressed;  and  it  is  on  similar  grounds,  that 
[  use  the  local  remedy  only  on  a  portion  of  the  affected  surface  at 
once.  The  ointment  of  iodide  of  sulphur  has  sometimes  also  answered 
a  good  purpose;  but  on  the  whole  I  prefer  the  tar  ointment. 
"Whether  the  arsenic  would  effect  the  cure  without  these  adjuvants 
I  am  not  prepared  to  say,  for  I  have  never  tried  it  unassisted ;  but 
this  much  I  can  state  with  great  confidence,  that  it  constitutes  an 
essential  part  of  the  treatment.  In  pitijriasis  I  do  not  feel  an  equal 
confidence  of  success,  though,  in  the  ordinary  forms  of  the  disease. 
It  would  probably  effect  cures.  In  the  P.  versicolor^  which  I  be- 
lieve to  be  an  exclusively  local  affection,  dependent  on  a  special 
cause,  and  curable  by  local  applications,  it  is  probably  useless.  Nor 
can  much  reliance  be  placed  upon  it  in  ichthyosis,  which  is  too  often 
incnrable.  Still,  I  should  expect  more  from  the  above  combination 
of  measures  than  from  any  other,  in  this  disease. 

Chronic  eczema  and  impetigo,  after  the  subsidence  of  all  inflamma- 
tory excitement,  are  perhaps  next  in  the  order  of  cutaneous  affec- 
tions in  which  arsenic  is  most  useful.  They  will,  however,  very 
often  get  well  without  arsenic ;  and  it  is  only  in  cases  of  extraor- 
dinary obstinacy  that  the  remedy  is  advisable. 

But  it  is  unnecessary  to  particularize  the  several  eruptions;  as 
the  general  rule  above  mentioned  is  applicable  to  all;  those  essen- 
tially incurable  by  constitutional  means,  as  the  two  forms  of  ele- 
phantiasis, keloid,  and  moUuscum,  being  excluded.  Psora,  porrigo 
Ytfavus,  and  irichosis,  having  their  origin  in  parasitic  growths,  either 
mimalcular  or  fungous,  and  being  therefore  essentially  local,  do  not 
iome  within  the  general  category. 

It  has  oftien  occurred  to  me  that,  upon  the  same  principle  as  the 
me  upon  which  arsenic  is  so  useful  in  the  different  forms  of  chronic 
iutaneous  irritation,  it  might  prove  not  less  serviceable  in  obstinate 
hronic  in/kimmations  of  t/ie  mucous  metnbranes,  whether  of  the  respi- 
tkiory,  the  alimentary,  or  the  urinary  passages.  But  I  confess  that 
[  have  never  carried  the  conception  into  full  execution.    Arsenic, 
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however,  is  not  altogether  without  reputation  in  chronic  bronchial 
inflammation;  and  Dr.  Simpson,  of  Edinburgh,  has  employed  it  in 
a  certain  very  obstinate  affection  of  the  bowels,  not  uncommon  in 
that  city,  under  the  impression  that  it  was  a  kind  of  internal  erap- 
tion. 

Chronic  rheumatism^  of  a  certain  kind,  may  oflen  be  beneficiallj 
treated  by  arsenic.  The  variety  in  which  it  proves  most  useful, 
is  that  in  which  there  is  vague  pain,  supposed  to  be  in  the 
bones,  without  local  swelling,  except  that  of  the  periosteum  con- 
stituting nodes.  This  is  most  commonly  found  connected  vitli 
syphilis ;  but  it  sometimes  also  occurs  under  circumstances  whid 
do  not  justify  us  in  ascribing  it  to  that  origin.  Of  late,  iodide  of 
potassium  has  been  found  so  effectual  in  this  disorder,  as  to  haie 
almost  superseded  the  use  of  arsenic;  but,  should  the  former  remedy 
fail,  the  latter  may  be  resorted  to. 

Another  variety  of  the  disease,  in  which  Dr.  Christison,  in  bii 
Dispensatory,  speaks  of  it  as  peculiarly  efficacious,  is  that  in  whick 
the  joints  of  the  fingers  are  affected  with  firm  swellings.  He 
ascribes  to  Dr.  Ilaygarth  the  first  suggestion  of  this  special  appli- 
cation of  the  remedy. 

Nei'vous  diseases  have  been  referred  to  above  as  among  those  in 
which  arsenic  has  been  used  for  its  alterative  powers.  The  one  in 
which  it  is  probably  most  efficacious  is  chorea.  By  some  practi- 
tioners it  is  considered  as  an  almost  sovereign  remedy  in  that  affec- 
tion. Having  found  other  measures  very  eflectual,  I  have  not 
employed  arsenic,  but  have  no  doubt  of  its  remedial  powers.  Dr. 
Ferriar  found  it  useful  in  liooping-cough^  after  the  cessation  of  the 
inflammatory  symptoms.  In  epilejyst/  it  has  also  been  trietl,  and  as 
asserted,  with  some  success;  but  there  are  few  practitioners  who 
would  at  present  be  disposed  to  place  much  reliance  upon  it  in 
that  complaint.  In  tetanus^  in  which  it  has  also  been  used,  expe- 
rience has  not  pronounced  in  its  favour;  and  the  disease  is  too 
rapid  and  violent,  to  allow  us  to  expect  advantage  from  any  degree 
of  impression  upon  the  system,  which  it  would  be  quite  safe  to 
obtain  from  arsenic.  I  have  already  referred  to  its  use  in  the  inter- 
mittent and  regularly  remittent  forms  of  neuralgia.  It  is  also 
among  the  remedies  used  in  irregular  forms  of  that  affection,  and 
occasionally  it  proves  serviceable,  especially  in  nervous  headaches; 
but  it  cannot  be  relied  on.  It  is  said  sometimes  to  have  relieved 
angina  pectoris^  which  may  be  ranked  among  the  neuralgic  auc- 
tions. 
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here  are  other  diseases,  in  the  treatment  of  which  arsenic  has 
more  or  less  credit.  It  has  been  deemed  a  remedy  for  the 
Dnous  effects  of  snake-bites;  but  little  reliance  is  placed  upon  it. 
ma^  phthisisj  secondary  si/philis,  dropsical  diseases^  the  advanced 
'  9f  iyp^^^is  fcver^  certain  ill-conditioned  ulcers,  lupus,  and  cancer, 
complaints  in  which  it  has  been  used  with  more  or  less  sup- 
d  advantage.  In  pectoral  affections  it  has  been  used  by  way  of 
lation,  for  which  MM.  Trousseau  and  Pidoux  recommend  cigar- 
is  prepared  in  the  following  manner.  From  thirty  grains  to 
achm  of  arsenate  of  soda  is  to  be  dissolved  in  three  drachms 
listilled  water.  A  piece  of  paper  is  to  be  saturated  with  this 
ition,  then  dried,  cut,  and  rolled  into  the  form  of  little  cigars, 
h  cigar  may  contain  one  or  two  grains  of  the  arsenical  salt, 
ly  are  to  be  smoked  like  the  similar  preparation  of  tobacco;  the 
ent  slowly  drawing  the  smoke  into  the  bronchia,  and  repeating 
inhalation  four  or  five  times;  and  the  process  may  be  per- 
iled three  or  four  times  a  day.  In  this  way,  the  authors  have 
doyed  arsenic  with  great  alleviating  effect  in  phthisis,  and  with 
;h  greater  advantage  in  simple  chronic  laryngitis  and  bronchitis. 
.  cit^  i.  267.) 

Q  some  of  the  external  affections  above  referred  to,  arsenic  is 
employed  topically.    But  of  its  use  in  this  way,  the  proper 
e  to  treat  will  be  under  the  escharotics,  to  which  the  reader  is 
rred. 

mtraindications.  Arsenic  should  not  be  employed  in  states  of 
I  febrile  or  inflammatory  excitement,  in  any  case  in  which  the 
lach  is  inflamed,  or  in  cachectic  conditions  of  the  system  with 
c  pulse,  defective  appetite,  depraved  or  anemic  blood,  and  a  dis- 
ion  to  dropsy. 

4.  Preparations  of  Arsenic, 

16  metal  itself  is  not  used  in  medicine.  Though  capable  of 
ocing  poisonous  effects  from  its  facility  of  oxidizement,  it  is 
mcertain  to  be  relied  on.  Bealgar  and  orpiment,  the  former 
i  red  sulphuret  or  bisulphuret  o^  arsenic,  and  sandaraca  by  the 
mts;  the  latter,  yellow  sulphuret  or  tersulphuret  of  arsenic,  and 
yigmentum  or  arsenicum  by  the  ancients,  though  employed  by 
old  Greeks,  Romans,  and  Arabians,  and  occasionally  by  the 
sms,  have  now  been  abandoned  in  regular  practice,  as  less 
ent  and  more  uncertain  than  arsenious  acid  and  its  compounds, 
preparations  now  most  in  use,  at  least  wherever  the  English 
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language  is  spoken,  are  arsenious  acid  and  the  officinal  solntioa  of 
arsenite  of  potassa,  commonly  known  as  Fowler's  solution.  Some 
others  are  occasionally  used,  which  will  be  noticed. 


I.  ARSENIOUS   ACID. — AciDUM  ArSENIOSUM.  U.S.,Imi 

Arsenicum  Album.  Ed. — Acidum  Arseniosum  Purum.  IM, 
White  Oxide  of  Arsenic. —  White  Arsenic. 

This  is  obtained  in  roasting  the  ores  of  other  metals  containing 
arsenic.  It  is  condensed  in  the  flues,  collected,  and  refined  by  sub- 
limation. 

Properties.  As  first  procured,  it  is  in  beautifully  transparwit, 
glass-like,  colourless  or  slightly  yellowish  masses,  which,  however, 
gradually  become  white  and  opaque,  so  as  to  resemble  white  por- 
celain or  enamel ;  the  change  commencing  at  the  sur&ce,  and  gra- 
dually penetrating  towards  the  centre.  This  change  is  supposed  bj 
some  to  be  merely  molecular,  by  others  has  been  ascribed,  with 
greater  probability,  to  the  absorption  of  a  minute  proportion  of 
water.  In  the  shops,  it  is  either  in  the  state  of  fragments,  which 
have  undergone  the  change  more  or  less  completely,  or  of  a  fine, 
perfectly  white,  rather  heavy  powder.  Its  specific  gravity  is  stated 
variously  at  from  3.2  to  nearly  3.8  It  is  quite  inodorous,  even  in 
vapour,  and  has  a  feeble  slightly  sweetish  taste.  Its  solubility 
varies  with  its  transparency,  being,  according  to  Bussy,  three  times 
as  great  in  the  perfectly  transparent  as  in  the  perfectly  opaque 
variety.  Cold  water  dissolves  but  little  of  either,  not  more  than 
one  or  two  parts  in  one  hundred ;  boiling  water  dissolves  a  much 
larger  proportion,  and,  upon  cooling,  the  solution  retains  consider- 
ably more  than  cold  water  will  take  up.  The  presence  of  organic 
matters  diminishes  the  solvent  power  of  water.  The  acid  is 
soluble  in  alcohol  and  the  oils.  It  is  fusible  and  wholly  vapor- 
izable  by  heat ;  and,  though  the  vapour  of  the  acid  is  inodorous, 
yet,  if  the  vaporization  be  effected  in  the  presence  of  combustible 
matter,  as  by  throwing  the  powder  upon  red-hot  coals,  a  strong 
odour  of  garlic  is  exhaled,  owing  to  the  deoxidation  of  the  acid; 
the  odorous  vapour  being  that  of  the  reduced  metal.  Arsenious  acid 
consists  of  one  equivalent  of  oxygen  and  three  of  arsenic. 

Incompaiihles.  With  solution  of  arsenious  acid,  lime-water 
throws  down  a  white  precipitate  of  arsenite  of  lime;  hydrosulphu- 
ric  acid  a  whitish,  and  soluble  sulphurets  a  yellow  precipitate  of 
sulphuret  of  arsenic ;  ammonio  sulphate  of  copper,  a  green  precipi- 
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f  arsenite  of  copper ;  and  ammonio- nitrate  of  silver,  a  yellow 
)itate  of  arsenite  of  silver.  In  relation  to  the  means  of  de- 
g  arsenions  acid  for  medico-legal  purposes,  the  reader  is  refer- 
:>  works  on  chemistry  and  toxicology.  He  will  find  them 
ately  stated  by  Dr.  Bache  in  the  IT.  S.  Dispensatory, 
e  effects  of  arsenious  acid  on  the  system,  and  its  other  medi- 
relations  have  been  already  sufficiently  considered.  The  or- 
y  dose  is  one-twelfth  of  a  grain  twice  or  three  times  daily, 
I  may  be  diminished  or  increased  according  to  circumstances 
3  stated.  It  may  be  given  in  pill,  made  with  the  crumb  of 
;  very  great  care  being  taken  to  diffuse  the  arsenical  prepa- 
L  equally  through  the  mass,  for  which  purpose  it  should  be 
rubbed  in  a  mortar  with  powdered  gum  arabic  or  sugar, 
B  being  incorporated  with  the  crumb.  A  safer  method,  how- 
of  administering  the  medicine  is  in  solution,  especially  when 
o  be  continued  long ;  as  in  this  state  it  will  be  less  liable  to 
lulate,  and  thus  at  any  time  to  operate  with  unexpected  vio- 
The  most  convenient  solution  is  the  officinal  one  to  be' 
jd  immediately.  Should  the  medicine  irritate  the  stomach  or 
Is,  it  may  sometimes  be  advantageously  combined  with  a  little 
q;  but,  as  a  general  rule,  the  occurrence  of  such  irritation 
d  be  a  signal  for  diminishing  the  dose,  or  suspending  the 
;ine.  It  is  best  administered  when  there  is  some,  food  in  the 
ich,  as  it  may  thus  be  slowly  absorbed  into  the  system,  with 
•pportunity  of  irritating  contact  with  the  gastric  mucous  mem- 

SOLUTION  OF  ARSENITE  OF  POTASSA.— LiQUOR  Po- 

£  Arsenitis.  U.S.^Lofid. — Liquor  Arsenicalis.  Ed., 
— Arsenical  Solution. — Fowler* s  Solution. 

is  excellent  preparation  of  arsenic  is  made,  according  to  the 
iions  of  the  U.  S.  Pharmacopoeia,  by  boiling  sixty-four  grains 
enious  acid,  and  the  same  quantity  of  pure  carbonate  of  potassa 
twelve  fluidounces  of  water,  till  the  acid  is  dissolved,  then 
ig  half  a  fluidounce  of  compound  spirit  of  lavender,  and  after- 
3  sufficient  distilled  water  to  make  exactly  a  pint  of  the  solu- 
The  arsenious  acid  unites  with  the  potassa  of  the  carbonate, 
arbonic  acid  of  which  escapes,  so  that  the  resulting  liquid  is 
y  a  solution  of  arsenite  of  potassa,  slightly  coloured  and 
jred  with  compound  spirit  of  lavender.  This  is  important ; 
e  pure  solution,  without  some  flavouring  addition,  might  be 
ly  mistaken  for  water,  with  very  serious  consequences.    The 
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preparation  was  introduced  into  use  by  Dr.  Fowler,  who  contrived 
it  as  a  substitute  for  a  patented  medicine,  which  had  been  previoaslj 
in  use  under  the  name  of  the  tasteless  ague  drop. 

The  solution  is  transparent,  and  of  the  colour  and  flavour  of 
compound  spirit  of  lavender.    It  is  decomposed  by  the  substances 
already  mentioned  as  incompatible  with  solution  of  arsenious  acid. 
It  is  the  preparation  now  almost  universally  preferred  for  obtaining 
the  effects  of  arsenic  on  the  system ;  and,  in  my  own  practice,  I 
have  found  occasion  for  no  other.    It  contains  half  a  grain  of  arse- 
nious acid  in  each  fluidrachm ;  and  consequently  ten  minims,  or 
about  the  same  number  of  drops  is  the  medium  dose,  to  be  taken 
twice  or  three  times  daily.    The  dose  may  often  be  lowered  to  three 
drops,  or  increased  to  fifteen  or  twenty  with  advantage.    The  same 
rule  as  to  the  suspension  or  diminution  of  the  dose,  given  at  any 
particular  time,  is  applicable  to  this  preparation  as  to  arsenioos 
acid ;  but  there  is  less  danger  of  accumulation  than  with  the  latter. 
The  dose  for  children  should  be  proportioned  to  the  age,  accordlDg 
to  the  general  rule.  (See  vol.  i.,  p.  35.) 

III.  SOLUTION  OF  IODIDE  OF  ARSENIC  AND  MERCTJRY.- 

LiQUOR  Arsenici  et  Hydrargyri  Iodidi.    U.S. ARSEN'I- 

CI  ET  Hydrargyri  Hydriodatis  Liquor.  Dab. — Dommnh 
Solution. 

This  preparation,  originally  suggested  by  Mr.  Donovan  of  Dublin, 
has  been  officinally  recognized  in  the  United  States  and  Ireland. 
The  U.  S.  Pharmacopoeia  directs  it  to  be  made  by  dissolving  thirty- 
five  grains  of  iodide  of  arsenic,  and  the  same  quantity  of  r^  iodide 
of  mercury,  in  half  a  pint  of  distilled  water.  The  iodide  of  arsenic 
is  prepared  for  the  purpose,  by  first  rubbing  together  one  part  of 
metallic  arsenic  and  five  parts  of  iodine,  and  then  gently  heating 
the  mixture  till  it  melts.  It  is  a  teriodide,  consisting  of  one  equiva- 
lent of  arsenic  and  three  of  iodine. 

The  object  in  this  preparation  is  to  obtain  the  conjoined  eflfects 
of  the  three  powerful  alteratives,  mercury,  arsenic,  and  iodine.  It 
is  employed  chiefly  in  obstinate  chronic  skin  diseases,  in  which  it 
has  proved  highly  successful.  As  with  the  other  preparations  of 
arsenic,  it  should  be  used,  in  these  cases,  in  small  doses,  and  for  a 
long  time.  It  may,  however,  be  doubted,  whether  the  separate  ex- 
hibition of  these  energetic  medicines  would  not  answer  an  equally 
good  purpose,  without  being  liable  to  the  same  objection;  namely, 
that  the  exhibition  of  the  solution  must  be  regulated  by  the  infla- 
ence  of  that  one  of  its  three  components  which  acts  most  speedily 
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nd  powerfully  on  the  system.  If  any  one  of  the  three  produce 
ntoward  effects,  the  whole  must  be  withdrawn  or  diminished. 
)he  strength  of  the  solution  is  such  that  twenty  drops  ''  contain  the 
urenty-fourth  of  a  grain  of  arsenious  acid,  a  little  over  the  twelfth 
►f  a  grain  of  the  deutoxide  of  mercury,  and  about  a  quarter  of  a 
^in  of  iodine."  ( U,  S.  Dispensatory.)  The  dose  is  from  five  to 
iwenty  drops  three  times  daily.  The  solution  is  sometimes  also 
Qsed  topically  in  obstinate  eruptions  and  ulcerations,  being  diluted 
with  an  equal  bulk  of  water. 

The  compounds  of  arsenic  acid  have  also  been  used — as  the  arse- 
nates of  potassa,  soda^  ammonia^  and  iron;  but  they  have  no  ad  van* 
tage,  as  arsenical  preparations,  over  the  arsenious  acid  and  solution 
of  the  arsenite;  and,  in  reference  to  the  arsenate  of  iron,  it  would 
be  better,  in  cases  in  which  its  two  ingredients  may  be  indicated, 
to  employ  them  separately ;  as  we  should  thus  be  guided  in  the 
doee  of  each  by  the  wants  of  the  case,  and  not  by  the  rigid  limits 
of  chemical  affinity. 


III.  IODINE. 

lODINIUM.  U.S.,  Land.,  i?w&.— Iodineum.  Ed. 

I  shall  treat  first  of  the  effects  of  iodine  and  its  preparations  on 
the  system,  and  of  their  therapeutic  uses,  and  afterwards  of  the  dif- 
ferent forms  in  which  the  medicine  is  administered.  In  the  outset, 
it  may  be  proper  to  say  that,  as  iodine,  after  entering  the  circula- 
tion, always  probably  exists  in  a  state  of  saline  combination,  it  is 
not  the  element  itself  to  which  the  effects  are  immediately  attribu- 
table, but  its  salts ;  and  hence  the  identity  of  the  general  influence 
exerted  by  its  different  preparations. 

1.  Effects  upon  the  System. 

The  local  effects  of  iodine  and  its  preparations  are  more  or  less 
rritant,  and^  in  this  respect,  the  elementary  substance  is  more  ener- 
getic than  most  of  its  compounds.  When  iodine  in  solution  is 
ipplied  to  the  skin,  it  causes  a  deep  orange-yellow  or  brown  dis- 
oloration,  which,  however,  often  disappears  without  desquamation, 
lither  through  the  slow  evaporation  of  the  medicine,  or  the  agency 
i  emollient  or  demulcent  substances.  This  would  seem  to  show, 
hat  it  is  rather  a  mere  imbibition  than  chemical  combination  which 
place ;  yet,  if  the  application  is  made  very  freely,  the  epider- 
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mis  seems  to  be  chemicallj  altered,  and,  under  such  circnmstanoes, 
always  exfoliates.      Inflammation,  and,  in  the  highest  degree  of 
its  action,  even  a  corrosive  or  escharotic  effect,  may  result  from 
the  local  use  of  iodine,  especially  when  in  contact  with  the  muooos 
membranes.    Most  commonly,  when  ulceration  or  sphacelus  luu 
occurred,  it  has  probably  been  the  result  of  a  dynamic  operation, 
causing   the  death  of  the  part  through  an  over-exaltation  of  its 
actions;  but  it  is  not  impossible  that,  in  consequence  of  the  strong 
affinity  of  iodine  for  hydrogen,  it  may  sometimes  abstract  it  from 
the  tissues  with  a  disorganizing  effect.    The  irritant  effect  of  iodine 
may  result  from  its  application  in  any  form,  whether  solid,  liquid, 
or  aeriform,  especially  to  the  mucous  surfaces. 

Iodine  often  exercises  a  most  happy  influence  in  the  cure  of  dis- 
ease, in  doses  which  produce  no  other  evident  sign  of  their  opera- 
tion, and  which  are  insuflScient  to  disturb  health  in  any  discover- 
able degree.    It  is,  therefore,  eminently  an  alterative  mediciDC. 

Given  in  such  quantities  as  to  make  its  action  sensible,  it  not 
unfrequently  at  first  somewhat  increases  the  appetite ;  but  this  is 
an  effect  which  it  produces  in  common  with  most  other  irritants, 
and  which,  if  the  dose  is  increased,  passes  into  positive  irritation, 
as  evinced  by  gastric  uneasiness,  nausea,  and  some  disturbance  of 
the  bowels,  with  or  without  colicky  pains.  A  very  common  result 
of  its  continued  use,  even  when  no  obvious  irritation  of  stomach  is 
produced,  is  soreness  of  throat,  or  some  degree  of  inflammation  of 
the  air-passages.  This  may,  indeed,  be  considered  as  one  of  the 
best  practical  signs  of  its  operation  on  the  system,  and,  when  ex- 
hibited, should  lead  to  a  temporary  suspension  of  the  medicine,  or 
a  diminution  of  the  dose.  Some  degree  of  headache,  or  frontal 
uneasiness,  is  also  not  a  very  uncommon  symptom.  When  the 
system  comes  fully  and  obviously  under  its  influence,  the  pulse 
becomes  more  frequent,  the  warmth  of  skin  is  increased,  the  sto- 
mach is  disturbed,  the  tongue  furred,  the  head  often  uneasy;  in 
short,  a  moderate  febrile  state  is  produced,  which  springs  from  the 
simply  irritant  influence  of  the  medicine,  not  only  in  the  prina© 
vire,  but  on  the  system  at  large  through  the  circulation. 

Even  under  a  less  degree  of  its  action  than  is  required  to  pro- 
duce this  febrile  state,  it  exhibits  a  disposition  to  increase  the 
secretions.  Perhaps  there  is  no  one  of  the  secretory  functions 
which  is  not  occasionally  stimulated,  and  yet  no  one  so  steadily  and 
prominently,  that  the  medicine  can  be  said  to  have  any  special  pre- 
dilection.   The  skin,  the  mucous  surfaces,  the  kidneys,  the  liver, 
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ad  the  salivary  glands  are  more  or  less  excited,  one,  or  another, 
r  more  than  one,  probably  according  to  incidental  circumstances 
rhich  may  give  the  medicine  some  preferable  direction. '  Almost 
U  writers  agree  in  the  statement,  that  the  menstrual  function  also 
8  stimulated.  Occasionally,  though  rarely,  profuse  salivation  has 
t)een  noticed.  In  some  instances,  an  effect  has  been  produced  on 
the  mouth  similar  to  the  mercurial ;  but  there  is  every  reason  to 
SQspect  that,  in  these  cases,  it  was  really  an  effect  of  mercury,  libe- 
rated through  the  influence  of  the  preparation  of  iodine  from  an 
inert  condition,  in  which  it  had  for  a  longer  or  shorter  time  re- 
mained in  the  tissues. 

The  medicine  is  said  occasionally  to  produce  peculiar  effects  on 
the  skin.  Thus,  an  embrowned  state  of  the  surface,  which  has  in 
one  or  more  instances  followed  its  use,  has  been  ascribed  to  it  as 
thecaase.  But  the  justice  of  this  ascription  may  be  doubted,  when 
we  consider  how  rare  has  been  the  coincidence,  and  yet  how  fre- 
qoently  such  discolorations  have  occurred,  without  any  known 
connexion  with  iodine  in  any  way.  What  is  more  certain  is,  that 
the  medicine  occasionally  gives  rise  to  eruptions  on  the  surface, 
erythematouSj  papulous^  eczematous,  or  impetiginous^  which,  however, 
have  nothing  serious  in  them,  and  yield  readily  on  the  suspension 
of  the  medicine.  Iodine  produces  this  effect  in  common  with  many 
other  irritants  of  the  alimentary  mucous  membrane,  and  of  the 
general  system,  as  copaiba  and  the  turpentines ;  and  there  is  no- 
thing specific  or  peculiar  in  the  result.  Nor  is  it  common.  I  have 
very  rarely  seen  it,  though  very  frequently  prescribing  iodine  to 
hospital  patients. 

Absorption  is  said  also  to  be  promoted  by  iodine ;  and,  in  proof 
of  this  opinion,  the  facts  are  advanced  that,  when  long  continued,  it 
produces  general  emaciation,  and  occasionally  shows  a  disposition 
sspecially  to  attack  the  mammae  and  testicles,  and  to  cause  atrophy 
»f  these  glands.  But,  in  reference  to  the  emaciation,  this,  I  believe, 
8  never  induced  by  the  insensible  operation  of  the  medicine,  and, 
rhen  it  occurs,  can  readily  be  explained  by  the  impaired  digestion, 
nd  otherwise  disordered  state  of  the  system,  resulting  from  its  irri- 
iting  influence.  As  to  the  devastation  which  it  was  at  one  time 
apposed  to  produce  in  the  glands  specially  referred  to;  this  has 
Mnc  to  be  regarded  as  one  of  the  apocryphal  fsicts  of  medicine. 
o  many  thousand  physicians  have  now  been  prescribing  iodine 
ir  so  long  a  time,  and  such  multitudes  of  patients  have  been  kept 
nder  its  influence  for  months,  and  perhaps  years,  without  any  acci- 
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dent  of  this  kind  having  been  observed,  that  there  is  every  reason 
to  believe,  that  the  instances  which  really  have  occurred  of  this 
apparent  effect,  were  in  fact  siniply  coincidences.  The  mammsB  and 
the  testicle  are  well  known  occasionally  to  wither,  under  other  in- 
fluences ;  and,  if  iodine  had  any  special  power  of  promoting  this 
tendency,  the  fact  would  by  this  time  have  been  established  beyond 
doubt.  Instead  of  this  general  and  partial  wasting,  which,  in  the 
earlier  history  of  iodine,  were  bugbears  to  the  profession,  nothing 
is  more  common  at  present  than  to  see  our  patients  enjoying  good 
general  health  under  its  prolonged  use;  and  even  increase  of 
weight  is  not  uncommon.  The  old  idea,  therefore,  that  iodine  spe- 
cially promotes  absorption,  must,  I  think,  be  abandoned. 

Sometimes  the  irritant  action  of  iodine  appears  to  be  directed 
peculiarly  to  the  brain,  and  the  phenomena  of  nervous  disorder  pre- 
dominate; such  as  neuralgic  pains,  headache  particularly  frontal, 
pains  in  the  eyes  and  ears,  tinnitus  aurium,  disordered  vision,  wake- 
fulness, and  sometimes  delirium  and  convulsions.  Lugol  mentions 
cases  of  this  kind,  which  resulted  from  the  external  use  of  iodine 
in  the  form  of  bath;  so  that  the  effects  are  something  more  than 
the  sympathetic  results  of  an  irritated  stomach.  The  name  of  iodk 
intoxication  has  been  given  to  this  condition.  I  have  never  wit- 
nessed other  eflects  of  the  kind  than  neuralgic  pains  and  headache; 
the  latter  of  which  is  not  very  uncommon.  I  once  saw  an  attack 
of  exceedingly  severe  neuralgia,  which  I  ascribed  to  the  use  of 
iodine,  and  which  ceased  after  the  omission  of  the  medicine. 

Poisonous  Effects.  These  are  of  two  kinds;  first^  those  which 
proceed  from  a  prolonged  use  of  iodine  in  excess;  and  secaidlji^ 
those  occasioned  by  an  excessive  dose  at  once.  Both,  I  believe,  are 
the  result  of  irritation,  produced  either  in  the  primse  viae,  the  system 
at  large,  or  the  two  jointly. 

The  name  of  iodism  has  been  given  to  the  state  of  system,  result- 
ing from  the  repeated  or  prolonged  exhibition  of  the  medicine  in 
undue  amount.  It  is  said  to  be  characterized  by  vomiting  and 
purging,  one  or  both;  abdominal  pain;  a  general  febrile  state,  with 
heat  of  skin,  frequent  pulse,  and  thirst ;  cramps  in  the  extremities, 
and  great  emaciation,  ending  in  death,  if  the  cause  continue  to  ope- 
rate. Such  cases  are  not  seen  now.  They  were  probably  either 
the  result  of  a  sustained  gastro-cnteritis,  or  mere  coincidences  with 
the  use  of  iodine,  and  not  effects  of  it.  When  the  iodide  of  potas- 
sium is  used  largely  for  a  long  time,  during  whole  years  for  ex- 
ample, it  is  said  to  occasion  a  chronic  inflammation  of  the  tongue. 
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ly  which  that  organ  becomes  enlarged,  lobulated,  and  fissured. 
Sereral  cases  of  this  nature  have  been  reported  by  Mr.  Langston 
Parker,  of  England.  {U.S.  Dispensatory^  10th  ed.,  p.  1155.) 

Acute  poisoning  may  result  from  excessive  doses  of  iodine;  though, 
vhen  taken  largely  in  the  unaltered  state,  it  is  apt  to  excite  vomit- 
ing, and  thus  obviate  any  very  serious  consequences;  while  in  the 
brm  of  iodide  of  potassium,  in  which  it  is  more  generally  admin- 
istered, it  is  very  doubtful  whether  it  can  be  justly  considered  as 
poisonous,  at  least  not  more  so  than  nitre,  and  probably  under  simi- 
lar circumstances.  Iodine,  however,  either  in  the  aggregate  state, 
or  that  of  alcoholic  solution,  is  capable  of  producing  death.  This 
las  been  proved  by  experiments  on  the  lower  animals,  and  by  the 
ooctaional  result  of  over-doses  accidentally  taken  in  man.  The 
symptoms  are  those  of  irritation  and  inflammation  of  the  primes 
Tiae;  namely,  violent  burning  pain  in  the  throat  and  stomach,  in- 
testinal pains,  retching  or  vomiting,  purging,  thirst,  very  frequent 
pulse,  palpitation,  suffused  eyes,  restlessness,  trembling,  faintness, 
and  prostration;  and,  if  death  does  not  soon  take  place,  great  ema- 
ciition.  As  to  the  quantity  required  to  produce  fatal  effects,  there 
cm  be  no  precise  decision,  as  circumstances  so  much  modify  the 
iBBult  Thus,  when  the  iodine  happens  to  vomit  early  and  freely,  it 
is  less  Ukely  to  cause  death;  and,  if  taken  with  substances  contain- 
ing starch,  as  bread  or  farinaceous  food  in  general,  or  if  the  stomach 
Imppen  to  be  full  of  such  food  at  the  time,  it  is  apt  to  combine  with 
the  starch,  and  thus  form  a  substance  comparatively  harmless.  Or- 
fila  found  that  in  dogs,  with  the  oesophagus  tied,  a  drachm  of  free 
iodine  was  sufficient  to  destroy  life  in  a  few  days;  while  in  others, 
in  their  ordinary  condition,  two  or  three  drachms  were  required. 
A  case  of  death  in  a  woman  is  on  record,  caused  by  swallowing  an 
ounce  of  the  tincture,  containing  somewhat  less  than  a  drachm  of 
iodine.  {Taylor  on  Poisons,  p.  304.)  Orfila  took  four  grains  and  a 
half  of  solid  iodine,  with  the  effect  of  producing  heat,  constriction 
in  the  throat,  epigastric  pains,  vomiting,  colic,  hot  skin,  frequent 
pulse,  and  high-coloured  urine,  which  yielded  to  emollients  and 
liluents,  leaving  on  the  following  day  only  a  sense  of  weariness. 
Dr.  Taylor  thinks  that  fifteen  or  twenty  grains  of  solid  iodine  might 
endanger  life  {Ibid.,  p.  304);  and  no  prudent  physician  would  ap- 
proach this  quantity,  under  any  circumstances  whatever. 

The  remedies  for  iodic  poisoning  are  to  wash  out  the  stomach  by 
the  copious  use  of  demulcent  drinks;  to  administer  freely  of  starch 
either  pure,  or  in  the  form  of  flour  mingled  with  large  quantities  of 
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water;  afterwards  to  clear  out  the  bowels  by  a  mild  cathartic,  ate 
accompanied  with  starch;  and,  when  the  poison  has  been  removed, 
to  obviate  irritation  by  opiates  given  by  the  mouth  and  rectnn, 
and  inflammation,  if  existing,  by  antiphlogistic  measures  adapted 
to  the  urgency  of  the  case.  Care  must  also  be  taken  that  the  patieot 
do  not  die  of  debility,  from  the  want  of  nutriment. 

2.  Mode  of  Operation. 

It  has  already  been  stated  that  iodine  is  a  local  irritant,  and 
operates  through  this  property  on  any  surface  to  which  it  miy 
be  applied,  whether  the  skin,  the  air-passages,  or  the  alimentaiy 
mucous  membrane.  But  it  also  affects  the  system  through  absoip- 
tion.  Of  this  there  is  no  doubt  whatever.  Indeed,  the  preparatioDB 
of  iodine  enter  the  circulation  with  extraordinary  facility.  It  is 
stated  that  it  has  been  detected  in  the  urine  of  a  dog  poisoned  with 
it,  four  minutes  after  its  exhibition.  It  is  absorbed  from  all  the 
surfaces,  and  even  rapidly  from  the  skin,  when  used  in  the  form  of 
bath.  After  internal  or  external  use,  it  has  been  detected  in  the 
blood,  the  solid  tissues,  and  the  different  secretions,  as  the  urine, 
saliva,  tears,  &c.  The  milk  of  nursing  women  contains  it;  and  it 
has  been  found  in  the  urine  of  sucklings,  after  administration  to 
the  mother.  Headily  as  it  finds  access  to  the  circulation,  it  no  lea 
readily  escapes,  especially  by  the  kidneys;  and  the  urine  is  thit 
one  of  the  secretions  in  which  it  is  always  sought  for,  when  prorf 
is  wanted  of  its  having  entered  the  system.*  It  probably  nerer 
enters  the  blood  in  the  uncombined  state;  but  always  in  the  form 
of  an  iodide  or  iodate,  or  of  both.  A  few  days  after  its  exhibitioo^ 
the  signs  of  its  presence  usually  disappear;  or  at  least  only  traces 

*  From  an  experiment  of  Dr.  CI.  Bernard,  it  would  appear  that  iodide  of  prtii- 
sium  lias  a  strong  toudencj  to  escape  with  the  saliva,  even  more  so  than  with  tbt 
urine.  Ho  injected  this  salt  and  ferrocjanuret  of  iK)tas8ium  into  the  jugular  TciM 
of  a  dog.  The  iodide  was  almost  immediately  detected  in  the  saliva,  and  continued 
to  be  eliminated  with  it  for  several  hours ;  while  it  did  not  appear  in  the  urine 
until  two  hours  after  the  injection.  The  ferrocyanuret,  on  the  contrary,  mtw 
appeared  in  the  saliva,  but  was  found  in  the  urine  about  seven  minutes  after  the 
injection,  and  remained  in  it  so  long  as  the  experiment  was  continued.  Tlie  experi- 
ment was  repeated  several  times,  with  the  same  result.  (^Irc^.  G^n.,  Se  rfr.,  i.  6.) 

While  thus  disposed  to  escape  by  the  saliva,  and  after  a  time  by  the  urine,  it 
would  appear,  from  the  observations  of  Schottin,  to  be  little  disposed  to  pass  off  by 
perspiration.  Though  given  in  the  quantity  of  half  a  drachm  daily,  it  was  nwt 
found  in  the  sweat  until  the  fifth  day.  {Brit,  and  For.  Med.-Chir.  Rev.,  July,ls55, 
Am.  ed.,  p.  172.) 
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re  discoverable  in  the  urine,  which  vanish  wholly  in  a  short 
ime. 

After  entering  the  circulation,  it  no  doubt  acts  as  a  general  irri- 
int,  and  hence  is  thrown  off  rapidly  by  the  emunctories.  It  does 
lot,  like  some  of  the  metals,  appear  to  form  durable  compounds 
rith  the  tissues,  or  to  be  deposited  in  them  in  a  permanent  state, 
[he  facility  with  which  it  forms  compounds  soluble  in  the  blood 
)reclude8  such  a  result. 

Mode  of  Alterative  Action.  But  does  not  iodine  produce  other 
Acts  than  those  of  a  mere  irritant  ?  Its  medicinal  efficiency,  in 
loses  insaj£cient  to  produce  sensible  effects  in  health,  would  seem 
to  give  an  affirmative  answer  to  this  question.  Nevertheless,  it 
ippears  to  me  that  we  can  approach  to  a  solution  of  the  problem 
of  its  alterative  action,  without  attributing  to  it  any  extraordinary 
or  mysterious  power.  Its  almost  universal  diffusion  in  nature 
renders  its  habitual  presence  in  the  system,  in  a  certain  degree, 
necessary  in  health,  though  not  in  quantities  to  give  evidence  of 
ill  existence  to  ordinary  chemical  examination.  It  is  not  at  all  an 
improbable  supposition  that,  like  chloride  of  sodium,  it  is  one  of 
tte  constituents  of  the  system,  favourable,  if  not  essential  to  perfect 
iiaiih.  In  this  view  of  its  physiological  influence,  it  does  not  seem 
probable  that  it  has  any  special  or  extraordinary  influence  on  the 
system,  such  as  that  of  mercury,  arsenic,  &c.,  which  are  quite  alien 
ind  repugnant  to  the  animal  economy.  Its  effects  may,  I  think, 
be  best  explained,  by  supposing  it  to  be  a  special  stimulant  to  that 
fiinction  of  the  body  by  which  all  its  parts  are  undergoing  constant 
disintegration  and  renewal,  and  which  may  be  regarded,  for  want 
of  a  better  term,  as  the  nutritive  process.  Under  its  influence  the 
disintegration  and  renewal  go  on  more  rapidly  than  in  health; 
^nd  hence,  as  well  as  from  its  direct  stimulant  influence,  may 
Pcsnlt  an  increase  of  the  secretory  functions  in  general.  The  re- 
mits of  the  disintegration  of  the  tissues  must  be  thrown  off  by 
the  emunctories  as  they  enter  the  blood.  Under  ordinary  circum- 
Bttnces,  no  emaciation  takes  place,  because  deposition  takes  place 
M rapidly  as  disintegration;  but  if  digestion  be  interfered  with  by 
irritation  of  the  stomach  and  bowels,  then  the  waste  is  not  duly 
■applied;  and  hence  the  emaciation  which  has  been  noticed  under 
BQcb  circumstances.  It  will  be  seen,  when  we  come  to  the  thera- 
peutic part  of  the  subject,  that  the  most  beneficial  and  extraordi- 
^Tj  influence  of  iodine  may  bo  explained  on  this  principle.  If 
these  views  be  correct,  the  apparent  increase  of  absorption  does 
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not  result  from  a  direct  stimulant  influence  on  the  absorbent! 
themselves.  Emaciation  is  not  produced  by  increase  of  absorp- 
tion ;  but  the  absorbents  are  stimulated  by  the  increased  rapidity 
of  the  disintegrating  process,  or  dissolution  of  the  altimate  organic 
structure,  which  affords  them  and  the  venous  radicals  materials  for 
removal. 

3.  Therapeutic  Application. 

It  is  but  a  fe\y  years  since  this  most  valuable  medicine  first  be- 
came known  to  the  profession.    Dr.  Coindet,  of  Geneva,  in  Swit- 
zerland,  has   inseparably  associated  his  name  with  the  medical 
history  of  iodine,  by  having  been  the  first  to  employ  and  recom- 
mend it.    Knowing  from  antecedent  discovery  that  it  existed  in 
burnt  sponge,  and  aware  of  the  usefulness  of  that  remedy  in  goitre^ 
he  was  led  to  suppose  that  iodine  might  be  the  real  curative  agent^ 
and  accordingly  gave  it  a  trial  in  the  disease,  which,  as  every  one 
knows,  is  very  prevalent  in  that  region.    His  success  fully  an- 
swered his  expectations ;  and,  in  a  paper  communicated,  July  25th, 
1820,  to  the  Society  of  Natural  Sciences  at  Geneva,  he  made  known 
his  invaluable  discovery.    The  efficiency  of  the  remedy  in  goitre 
naturally  led  to  its  employment  in  other  tumefactions,  especially 
the  scrofulous ;  and  the  favourable  reports  made  of  it  rapidly  dif- 
fused its  reputation  throughout  the  medical  world.     The  names  of 
Brera,  Lugol,  and  Manson  are  also  favourably  connected  with  the 
early  history  of  iodine,  especially  in  connexion  with  scrofula.   The 
medicine  was  now  experimented  with  in  every  kind  of  disease,  and 
under  the  most  opposite  circumstances,  and  the  most  extravagant 
estimate  was  made  of  its  wonderful  powers.    Time,  however,  h«fl 
had  its  usual  effect  of  moderating  enthusiasm  ;  and,  with  the  advan- 
tages of  abundant  experience,  and  a  cooler  judgment,  we  are  at  the 
present  day  better  able,  than  a  few  years  since,  to  determine  its  real 
value,  and  proper  position  in  the  Materia  Medica. 

By  far  the  most  useful  applications  of  iodine  are  those  connected 
with  its  alterative  properties.  It  is  not  unfrequently  used  for  its 
influence  over  the  secretory  functions,  and  often  also  exclusively 
for  its  local  effect.  Under  these  three  heads  may  be  embraced  all 
its  important  uses. 

a.   Use  of  Iodine  as  an  Alterative, 

Its  efficiency  in  this  respect  is  prominently  displayed  in  the  reso- 
lution of  various  tumefactions.  In  all  chronic  enlargements  and 
indurations  of  inflammatory  origin,  or  mere  hypertrophies  froni 
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of  tbe  nutritive  function,  whatever  may  be  the  special  cha- 
•cter  of  the  inflammation,  or  the  seat  of  the  tumefaction,  whether 
A  the  glands,  the  cellular  or  ligamentous  tissues,  the  muscles,  peri- 
•team,  or  bones,  much  advantage  may  be  expected  from  the  re- 
olvent  properties  of  iodine ;  and  in  such  cases,  there  is,  on  the 
rhole,  no  one  remedy  which  equals  it  in  the  universality  of  its 
ipplicability,  not  even  mercury.    To  the  cure  of  carcinomatous, 
aberculous  or  melanotic  tumours,  or  other  heterologous  forma- 
ions,  or  of  the  indurations  resulting  from  cartilaginous  or  osseous 
^generation,  it  is  wholly  inadequate,  as  indeed  are  all  other  known 
leobstruent  remedies.    It  has  appeared  to  me  that  its  extraordi- 
nary efficiency,  in  the  resolution  of  chronic  tumefactions,  may  be 
best  explained  by  the  theory,  already  advanced,  of  its  special  in- 
Quence  in  promoting  the  normal  process  of  disintegration;   of 
itimulating,  in  other  words,  those  changes  in  the  ultimate  consti- 
tnents  of  the  tissues,  which,  after  these  tissues  have  run  their  course 
q(  Bervice,  effect  their  destruction  and  elimination,  while  new  struc- 
ture takes  their  place,  in  its  turn  to  go  through  the  same  changes.    It 
ii  generally  admitted  that  the  vital  powers,  in  these  abnormal  forma- 
tions, are  less  vigorous  than  in  the  healthy  tissue,  and  less  able  to 
nsist  influences   tending  to  their  destruction.    It  is  no  violent 
MBumption,  therefore,  to  take  for  granted  that  their  ultimate  struc- 
tore  yields,  more  readily  than  the  healthy,  to  the  over-stimulation 
directed  to  it  by  the  iodine ;  while,  for  the  same  reason,  its  powers 
of  repair  are  more  feeble.    Consequently,  while,  in  the  healthy 
tKoes,  the  more  rapid  disintegration  may  be  supplied  by  an  equally 
ttcited  nutrition,  and  no  change  of  bulk  take  place,  the  contrary 
k  the  case  in  the  affections  under  consideration,  which  lose  more 
^  they  gain,  and  thus  return  in  the  end  to  the  normal  state. 
In  this  view,  iodine  may  act  on  them  with  equal  efficiency,  whether 
it  is  conveyed  to  the  tumours  through  the  circulation,  or  reaches 
them  by  an  endosmotic  penetration. 

It  is  not,  however,  solely  in  tumefaction,  that  iodine  proves  use- 
ful In  disease  of  perverted  action,  in  which  an  abnormal  condition 
lus  been  impressed  upon  the  tissues,  which  prevents  them  from 
tbe  due  performance  of  their  respective  offices,  and  which  shows 
itself  in  ulcerations,  eruptions,  pains,  and  disordered  function  of 
Tuious  kinds,  the  use  of  iodine  is  often  followed  by  the  most  hap- 
py results.  The  change  which  it  produces  in  the  ultimate  organic 
oonstituentfi  of  the  tissues,  causing  the  old  to  be  broken  up  and 
disappear,  carrying  with  them  their  abnormal  tendencies,  while 
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new  and  healthy  structure  takes  their  place,  is  very  probably  tlis 
source  of  its  efficiency, 

A  third  condition,  in  which  the  alterative  powers  of  iodine  show 
themselves,  is  one  in  which  noxious  substances,  particularly  the 
metallic,  may  have  been  deposited  in  the  tissues,  and  remaining 
fixed  there,  either  by  their  insolubility,  or  their  affinity  for  the 
organic  constituents  of  the  tissues,  keep  up  a  constant  irritation, 
and  consequently  continued  evidences  of  morbid  action.  As  be- 
fore explained,  in  the  articles  on  mercury  and  lead,  iodine,  or  at 
least  the  a*lkaline  iodides,  probably  act  in  these  cases  by  forming 
soluble  combinations  with  the  foreign  matter,  and  thus  causing  it 
to  be  carried  off  from  the  tissues  in  the  current  of  the  blood,  and 
ultimately  eliminated.  For  this  very  interesting  view  of  the  cura- 
tive infiuence  of  iodine,  in  certain  obstinate  affections,  the  profes- 
sion is  mainly  indebted  to  M.  Melsens. 

Ilaving  endeavoured  to  understand  the  modus  operandi  of  iodine 
as  a  remedy,  and  thus  to  discover  rational  grounds  for  its  use,  we 
are  next  to  consider  the  special  diseases  in  which  it  has  been  found 
useful. 

Ooitre.    There  are  few  complaints  in  which  iodine  shows  more 
extraordinary  curative  powers  than  in  this.    Tumours  of  large  size, 
and  the  growth  of  years,  will  often  begin  to  give  way  as  soon  as 
the  system  is  under  the  influence  of  the  remedy,  and  will  proceed 
onward,  in  steady  progress  towards  a  cure,  under  its  continued  use. 
It  certainly  will  not  cure  carcinoma  of  the  thyroid  gland,  nor  any 
one  of  those  new  formations  or  degenerations  in  which  the  normal 
structure  has  been  displaced  by  the  diseased;  but  in  all  cases  of 
pure  hypertrophy,  or  resulting  from  an  obscure  chronic  irritation 
or  sub-inflammation  in  the  tissue,  in  other  words,  all  cases  of  pure 
goitre,  as  distinguished  from  other  special  diseases  which  may  be 
seated  in  that  as  well  as  in  any  other  tissue,  a  cure  may  be  reason- 
ably hoped  for.     The  cases  of  this  disease  which  have  most  com- 
monly fallen  under  my  personal  observation  have  been  in  young 
women;  and  these  have  almost  invariably  yielded  to  the  prepant-     \ 
tions  of  iodine.     The  remedy  should  be  employed  both  internally     j 
and  topically ;  and  I  have  myself  preferred  the  iodide  of  potassiam     | 
in  both  ways,  giving  it  internally  in  solution,  and  applying  it  ex- 
ternally, in  the  form  of  ointment,  two  or  three  times  daily.    Not 
unfrequently  the  disease  will  yield  to  the  external  use  of  the  remedy 
alone.     Sometimes  the  tumour,  instead  of  yielding  immediately, 
seems  to  be  stimulated  into  inflammation;  swelling,  and  becoming 
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mewhat  painfbl.  In  such  cases,  the  local  application  should  be 
niitted  for  a  time,  and  replaced  by  emollient  cataplasms,  until  the 
veiling  has  subsided;  or  a  few  leeches  may  be  applied ;  but,  after 
he  subsideDce  of  the  inflammatory  symptoms,  the  remedy  should 
»  resumed. 

Serofub.    So  far  as  concerns  the  dispersion  of  scrofulous  swell- 
ingi,  whether  in  the  glands,  or  elsewhere,  if  there  has  been  no  de- 
position of  tubercle,  and  no  acuteness  of  inflammatory  action  re- 
vun,  iodine  will  prove  not  less  efficacious,  probably,  than  in  the 
^Aodon  just  treated  ofl    In  cases  of  tuberculous  deposition  in  the 
^^^ttds,  it  is  in  vain  to  expect  resolution  under  this  or  any  other 
woedy,  until  the  offending  matter  has  been  discharged.    It  is  pos 
■Ue  that  the  tubercle  in  the  gland  may  sometimes  go  through  a 
nes  of  changes  ending  in  its  absorption,  after  which  the  swell- 
ing will  disappear  ;  but  I  doubt  extremely  whether  iodine  has  any 
■tfoence  in  promoting  these  changes.     Most  frequently  the  tuber- 
A softens,  excites  suppuration,  and  is  in  this  manner  eliminated; 
'WDeither  has  iodine,  as  I  believe,  any  power  of  forwarding  this 
pncdBB.    I  have  used  it  often  in  tuberculous  aflTections;  and  never 
wany  reason  to  suppose,  in  any  one  instance,  that  it  had  either 
^raveoted  the  deposition  of  tubercle,  or  facilitated  its  absorption  or 
liiiDination.    But  when,  as  often  happens,  the  scrofulous  diathesis 
liliibits  itself  merely  in  the  production  of  chronic  tumefactions, 
he  result  of  a  low  feeble  inflammation,  without  the  formation  of 
iberculons  matter,  iodine,  generally  or  locally  used,  is  an  admira- 
b  remedy.    In  the  indurations  which  sometimes  remain  after  the 
■charge  of  the  tubercle,  it  may  also  serve  a  good  purpose  by 
tnnoting  complete  resolution. 

Even  more  efficacious  than  in  mere  scrofulous  swellings,  is  this 
medy  often  in  obstinate  scrofulous  ulcers.  It  operates  like  a 
aim  in  many  of  these  cases,  when  the  ulceration  seems  to  be  kept 
>  by  a  perverted  tendency  in  the  system,  without  the  presence  of 
bercalous  matter.  The  same  may  be  said  of  other  scrofulous 
actions,  as  of  the  skin,  the  eyes,  the  ligaments,  even  the  bones 
d  the  joints,  in  all  of  which  good  may  be  hoped  for  from  it  under 
)  circumstances  mentioned.  In  white  swelling  of  the  joints,  and 
the  same  affection  of  the  spinal  column,  whether  before  or  after 
ries  and  suppuration,  the  remedy  should  be  used,  in  the  hope  of 
nging  the  morbid  action  in  the  part  affected. 
I  do  not  believe  that  iodine  is  at  all  competent  to  correct  the 
rofulous  diathesis.    By  its  careful  use,  so  as  rather  to  favour  than 
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to  impair  digestion,  it  may  contribute  with  other  measures,  snchi 
exercise  in  a  pure  air,  wholesome  and  nourishing  food,  theuaeaf 
cod-liver  oil,  &c.,  to  improve  the  general  health,  and  thus,  in  aoo 
degree,  to  act  favourably  in  the  disease;  but  unassisted,  it  haslitde 
power,  and  certainly  no  specific  power  over  the  morbid  tendendefc 
It  is  to  the  cure  of  the  local  affections,  while  other  means  are  em- 
ployed to  amend  the  state  of  the  system,  that  iodine  should  be 
specially  addressed. 

In  scrofulous  affections,  iodine  may  be  used  internally,  topically 
to  the  diseased  part,  and  in  the  form  of  bath  in  order  to  impregnate 
the  system.  Peculiar  care  should  be  taken  never  to  allow  it  to 
disturb  the  digestive  function,  or  in  any  other  way  to  impair  the 
general  health. 

In  all  anemic  cases  of  scrofula,  it  should  be  conjoined  with  tbe 
chalybeates ;  or  the  iodide  of  iron  may  be  substituted  for  its  other 
preparations. 

In  phthisis,  in  which  much  was  at  one  time  expected  from  iodine, 
and  in  which,  from  its  analogy  or  identity  with  scrofula,  there 
seemed  good  reasons  for  expecting  much,  I  believe  that  it  is  utterly 
useless,  so  far  as  concerns  the  prevention,  or  the  cure  of  tubenk 
This  disease  so  often  spontaneously  halts  for  a  time  in  its  man^ 
and  gives  such  fair  promises  of  amendment,  that  nothing  has  beea 
more  common  than  to  ascribe  efficiency  to  medicines,  which  may 
have  been  administered  at  the  time  of  the  change;  and  heuoea 
great  number  of  supposed  remedies  have  acquired  a  temporary 
reputation  in  its  treatment.  Iodine  is  among  them.  As  it  is  in- 
competent to  correct  the  scrofulous  diathesis,  so  is  it  also  equally 
inadequate  to  the  prevention  or  the  cure  of  phthisis ;  and  all  that 
can  be  expected  from  it  is  to  correct  incidental  local  affections,  simi- 
lar to  those  attendant  on  external  scrofula,  when  not  dependent  on 
the  immediate  presence  of  tuberculous  matter. 

In  tabes  mesenterica,  or  enlarged  mesenteric  glands,  and  in  a  simi- 
lar affection  of  the  bronchial  glands,  good  might  be  anticipated  froffl 
it  in  a  simple  condition  of  chronic  scrofulous  inflammation  without 
tubercles ;  but  as,  when  these  affections  are  obvious,  more  especially 
the  former,  they  are  very  generally  associated  with  this  abnormal 
deposit,  the  remedy  will  as  generally  fail.  Nevertheless,  it  may  be 
resorted  to  in  all  cases,  in  the  hope  that  the.  affection  may  be  un- 
complicated; while,  if  it  bo  tuberculous,  no  injury  will  be  done. 
The  remedy  may,  in  these  cases,  be  employed  in  the  form  of  baib, 
with  special  propriety. 
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In  tuberculous  peritonitis  and  meningiiis^  though  the  remedy  has 
leen  recommended  in  the  latter  affection,  it  is  utterly  useless.  I 
Ave  employed  it  in  some  instances,  but  have  never  had  reason  to 
nppose  that  it  was  of  the  least  service. 

Syphilis.  In  the  advanced  stage  of  this  affection,  iodine  is  un- 
lonbtedly  often  very  serviceable.  It  is  peculiarly  useful  in  that 
ipecial  condition  of  the  disease,  characterized  by  vague  pains  in  the 
limbs,  or  as  the  patient  expresses  it,  in  the  bones,  with  or  without 
periosteal  tumours  or  nodes.  We  often  see  this  aflfection,  after  tor- 
taring  patients  for  months,  yield  with  the  utmost  promptitude  to 
iodide  of  potassium.  In  the  Pennsylvania  Hospital,  which  receives 
ihe  sick  seamen  of  the  port  of  Philadelphia,  I  constantly  encounter 
this  affection,  and  as  constantly  see  it  yield  in  the  course  sometimes 
of  a  few  days,  generally  of  from  two  to  six  weeks,  to  the  iodide  of 
potassium,  given  in  the  dose  of  five  grains  three  times  a  day.  It 
is  no  doubt  also  often  adequate  to  the  cure  of  the  eruptive  and 
dcerative  affections  of  secondary  syphilis ;  but  here  its  influence  is 
hn  certain,  and  it  will  generally  be  found  to  operate  most  effect u- 
iDywith  the  aid  of  mercury;  the  auxiliary  being,  in  my  appre- 
knsion,  the  most  efficient  agent  of  the  two. 

SheumcUism^  both  chronic  and  neuralgic^  sometimes  yields  happily 
to  iodide  of  potassium.  It  has  seemed  to  me  to  be  specially  effica- 
cious in  those  vague  rheumatic  pains,  resembling  the  affection  just 
treated  of  as  constituting  one  of  the  features  of  old  cases  of  syphilis. 
I  have  often  seen  it  effectual  in  such  instances,  when  there  was  no 
neason  to  suppose  that  the  affection  was  in  any  way  connected  with 
liat  disease.  It  may  be  tried  in  other  forms  of  the  disease,  among 
he  alterative  remedies  to  which  wo  are  often  driven,  one  after 
nother,  by  the  obstinacy  of  the  complaint,  and  the  impatience  of 
he  sufferer;  and  sometimes,  almost  unexpectedly,  it  will  seem  to  do 
inch  good ;  but  it  cannot  be  depended  on. 

Chronic  cutaneous  eruptions  are  also  among  the  complaints  in 
^hich  iodine  is  often  used  as  an  alterative.  Though  much  less 
BEbctual  in  these  complaints  than  either  arsenic  or  mercury,  it 
jmetimcs  appears  to  be  useful,  and  may  be  resorted  to  in  connexion 
rith  the  other  alteratives  mentioned,  or  in  cases  in  which  they  may 
e  forbidden.  But  more  may  be  expected  from  the  topical  applica- 
km  of  iodine,  in  these  affections,  than  from  its  internal  use.  It  may 
e  employed,  according  to  varying  circumstances,  in  the  form  of  a 
lath,  of  a  lotion,  or  an  ointment.  There  are  few  local  applications 
acre  efficacious,  in  chronic  skin  diseases,  than  the  ointment  of  iodide 
VOL.  n.— 22 
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of  sulphur.  I  consider  it  second  only  to  the  tar  ointment.  Win 
the  affection  is  very  general,  the  iodine  bath  may  be  preferred.  Ii 
strictly  local  cases,  the  tincture  of  iodine  will  often  be  found  ex- 
tremely effectual,  sometimes  putting  an  immediate  end  to  the  oon- 
plaint.  It  requires,  however,  to  be  used  with  caution,  when  tbc 
eruption  is  a  mere  symptom  of  a  constitutional  afibction.  Of  tk 
great  use  of  tincture  of  iodine  in  superficial  inflammation,  I  shal 
have  occasion  to  treat  in  another  place. 

In  poisoning  from  mercury  and  lead^  particularly  the  latter,  iodide 
of  potassium  is  an  admirable  remedy,  operating  apparently  bjdifr 
placing  the  metal  lodged  in  the  tissues,  and  then  causing  its  elimi- 
nation. (Seet'oZ.  i.,;>.  151.)  Some  are  disposed  to  ascribe  its  efScaef, 
in  the  form  of  rheumatism  above  referred  to,  connected  often  witk 
periosteal  swelling,  to  this  mode  of  action;  believing  that  the  affec- 
tion is  a  kind  of  mercurial  disease.  I  cannot  believe  this,  until  I 
find  proofs,  by  the  discharge  of  the  mercurial  by  the  kidneys,  or 
by  the  evidence  of  its  peculiar  influence  on  the  system,  when  libe- 
rated from  its  confinement,  and  admitted  into  the  circulation,  thit 
mercury  really  did  exist  in  the  tissues.  It  has  not  been  my  lot  to 
meet  with  this  affection  directly  traceable  to  mercury;  though fcf 
persons  have,  I  presume,  in  this  community,  administered  it  in» 
larger  number  of  cases  than  myself.  Still,  I  have  no  doubt  thil 
there  are  cases  of  chronic  mercurial  poisoning,  in  which  the  iodide 
of  potassium  may  be  advantageously  administered.  (See  J/ercury, 
page  242.)  The  medicine  has  been  given,  with  supposed  advantage, 
in  cases  of  acute  mercurialization;  and,  upon  theoretical  grounds, 
it  should  operate  not  less  efficiently  here  than  in  the  chronic  caaea, 
by  eliminating  the  offending  cause,  supposing  that  the  whole  of  the 
mercurial  used  has  been  absorbed,  or  evacuated  from  the  bowels. 

In  lead  poisoning  it  seems,  from  the  reports  made  in  its  fkvour, 
to  be  among  the  most  effectual  remedies  at  our  command.  In 
these  cases,  evidence  of  its  efficiency  has  been  given  by  the  appear- 
ance of  lead  in  the  urine  shortly  after  its  employment  It  ia 
applicable  to  the  treatment  alike  of  colica  pictonum,  and  the  more 
chronic  poisoning  exhibited  in  lead  palsy. 

Anomalous  tumours  and  ulcers^  of  an  obstinate  character,  gene- 
rally off'er  an  indication  for  the  use  of  iodine.  The  ulcerative 
affections  of  the  mouth  denominated  canker,  and  those  of  the  sur- 
face which  accompany  ecthyma,  rupia,  lupus,  &c.,  may  often  be 
most  usefully  treated  with  iodine,  or  its  preparations,  internally  or 
locally,  or  in  the  two  methods  jointly.     In  that  form  of  alv^y 
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mostttis^  which  is  attended  with  ulceration  about  the  teeth,  and 
beir  ultimate  loss,  it  is  said  to  have  effected  cures.  It  might  even 
)e  tried  in  that  fatal  affection  sometimes  taken  by  man  from  horses, 
md  usually  called  glanders.  A  well-marked  case  of  the  disease  in 
I  horse  is  said  to  have  ended  favourably,  under  the  tincture  of 
iodine  given  internally  in  large  doses.  It  may  be  used  in  chronic 
mlargements  of  the  liver^  spleen^  uterus,  and  ovari/y  and  in  anomalous 
tomours  forming  in  the  mesentery,  with  some  hope  of  benefit.  It 
will,  in  the  great  majority  of  these  cases,  fail  to  be  of  any  service; 
bat  sometimes  the  swellings  disappear  under  its  use,  and  it 
deserves  a  trial  in  all  cases  not  absolutely  desperate.  Here  it  may 
be  used  both  internally,  and  by  extensive  friction  over  the  surface 
of  the  abdomen  with  the  ointment.  Under  the  impression  of  its 
raohent  powers,  it  has  been  recommended  in  the  advanced  stages 
d  pneumonia,  and  in  the  chronic  forms  of  thai  disease,  when  the 
bepatized  or  consolidated  lung  is  little  disposed  to  resolution.  I 
btve  used  it  occasionally,  with  doubtful  advantage. 

Fibrinous  Exudation.    Iodine  is  supposed  by  some  to  have  an  anti- 
plastic  effect  upon  the  blood,  and  therefore  to  be  useful  in  that  kind 
of  ioflammation  which  tends  to  the  formation  of  false  membrane. 
We  have  no  sufficient  evidence  of  its  possession  of  such  a  pro- 
perty; and,  judging  from  its  beneficial  effects  in  certain  ulcers 
which  exhibit  anything  else  than  a  tendency  of  this  kind,  I  should 
be  disposed  to  a  contrary  inference.    Nevertheless,  I  have  attended 
in  consultation  with  Dr.  Griscom,  of  this  city,  a  case  of  what  ap- 
peared to   be  pseudomembranous   croup,   in   which  the  patient 
recovered  under  the  use  of  two  grain  doses  of  iodide  of  potassium, 
Bzhibited  at  short  intervals,  I  think  of  not  more  than  two  hours, 
br  days  together.     When  first  called  to  the  child,  I  found  him 
luder  this  treatment,  and  it  was  not  altered. 

b.   Use  of  Iodine  as  a  Stimulant  to  the  Secretions. 

Dropsy  has  been  treated  with  the  preparations  of  iodine,  under 
be  impression  of  its  power  of  promoting  at  the  same  time  secre- 
on  and  absorption;  but,  in  neither  of  these  respects  is  it  suffieientlj' 
nergetic  to  meet  the  requisitions  of  that  disease;  and  experience, 
lerefore,  has  not  pronounced  in  its  favour.  But  dropsy  is  so  often 
mnected  with,  and  dependent  on  affections  which  iodine  is  calcu- 
kted  to  relieve,  that  the  remedy  sometimes  proves  secondarily 
ery  useful.  Thus,  when  enlarged  liver  or  spleen,  or  other  abdo- 
linal  tumour,  or  chronic  disease  of  the  valves  of  the  heart 
ependent  on  organized  fibrinous  exudation,  is  at  the  foundation 
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of  the  dropsical  effusion,  iodine  may  be  looked  to  with  some  hope 
of  benefit.  Cases  have  been  recorded,  in  which  the  disease,  whea 
dependent  on  hepatic  engorgement,  has  yielded  to  this  remedy. 

In  varioiLS  affections  of  the  urinary  organs  and  passages,  iodine 
would  seem  to  be  indicated  by  the  facility  with  which  it  pasaei 
out  by  the  kidneys.  Impregnating  the  urine,  it  is  brought  into 
direct  contact  with  the  diseased  surface,  in  the  chronic  affections  of 
which  it  may  operate  usefully,  as  a  gentle  stimulant  at  least,  if  not 
as  an  alterative.  Thus,  it  has  been  used  with  asserted  success  it 
gonorrhoea,  and  I  have  no  doubt  that  it  would  occasionally  prove 
useful  in  chronic  inflammation  of  the  pelvis  of  the  kidney  and  of 
the  bladder,  especially  when  attended  with  ulcerations.  Indeed^  in 
the  latter  condition,  unconnected  with  calculi,  it  would  probably 
be  among  the  most  effective  remedies.  In  lencorrluBa  also  it  has 
been  used  with  supposed  advantage;  but,  in  this  affection,  its  bene- 
ficial influence  must  proceed  rather  from  an  alterative  impression 
on  the  diseased  and  perhaps  ulcerated  uterus,  than  from  impr^- 
nation  of  the  urine. 

Amenorrhoea.  Strong  testimony  is  borne  to  the  efficiency  of 
iodine  in  this  disease.  When  connected,  as  it  frequently  is,  with 
anaemia,  either  the  iodide  of  iron  should  be  used,  or  perhaps  pre- 
ferably a  milder  chalybeate,  such  as  the  powder  or  protocarbonatc 
of  iron,  with  one  of  the  milder  preparations  of  iodine. 

c.  Local  ZTse  of  Iodine. 

In  all  the  local  affections  above  enumerated,  as  requiring  the 
constitutional  impression  of  iodine,  it  may  also  be  applied  topically, 
in  some  one  of  the  various  forms  which  will  be  described  among 
its  preparations.  In  these  cases,  the  object  of  the  local  employ- 
ment of  the  remedy,  is  to  aid  in  obtaining  its  alterative  influence, 
through  the  constitution,  upon  the  diseased  tissue.  But  iodine  is 
often  also  used  with  a  view  exclusively  to  its  local  effect  This 
may  be  considered  as  simply  irritant,  or  as  jointly  irritant  and 
alterative.  Another  principle  upon  which  the  medicine  operates 
locally,  especially  when  the  tincture  is  employed,  is  so  to  affect  the 
epidermis,  as  to  exclude  the  influence  of  the  air ;  but  more  will  be 
said  on  this  point  hereafter.  In  one  or  more  of  these  methods,  it 
is  very  useful  in  various  cutaneous  eruptions^  for  rendering  the 
eruption  of  smallpox  abortive,  in  chronic  inflammation  of  the 
fauces,  in  chronic  enlargement  of  the  tonsils,  in  strumous  inflamma- 
tion of  the  eyes,  in  which  it  is  applied  to  the  lids,  and  in  various 
superficial  cutaneous  inflammations,  as  erysipelas^  chilblains,  scaltbj 
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bums,  jcc.     In  subcutaneous  inflammations  also,  of  various  character, 
it  has  been  used  with  more  or  less  advantage;  as  in  ordinary  phleg- 
mon  and  furuncles,  swollen  bursse,  paronychise,  swellings  about  the 
smaU  joints,  s.nd  even  in  more  serious  affections,  such  as  external  in- 
fiammaiory  suxllings  about  the  larger  joints,  whether  ordinary  or  rheu- 
matic, gouty  inflammation,  &c.    The  same  treatment  has  been  ex- 
tended to  large  serous  accumulations,  as  hydrocele,  ovarian  dropsy, 
and  even  ascites;  and  it  is  not  uncommon  at  present  to  use  iodine 
externally  as  a  rubefacient  in  internal  inflammations,  as  laryngitis,  . 
bronchitis,  pleurisy,  peritonitis,  &c.,  in  the  very  commencement,  or 
in  their  advanced  stages.     In  all  these  cases,  it  is  the  tincture  that 
is  employed;  and  this  is  applied  to  the  outer  surface.  (See  the  arti- 
de  on  Protectives,) 

Another  local  use  made  of  iodine  is  to  change  the  condition  of 
secreting  serous  surfaces  by  direct  contact,  so  as  to  obviate  the 
tendency  to  excessive  secretion.  For  this  purpose,  one  of  the 
tinctures,  more  or  less  diluted,  is  injected  into  the  serous  cavity. 
In  this  way,  iodine  has  been  used  happily  for  effecting  the  radical 
cure  of  hydrocele  and  ovarian  dropsy ;  and  the  idea  has  been  practi- 
cally extended  to  the  pleural  and  peritoneal  cavities,  and  those 
of  dropsical  joints.  Considerable  success  has  been  claimed  for 
this  treatment  in  empyema.  It  has  also  been  employed  in  ab- 
scesses indisposed  to  heal.  For  the  modes  of  using  the  tincture 
in  these  cases,  see  the  tincture  and  compound  tincture  of  iodine. 

Br.  D.  Brainard,  of  Chicago,  has  suggested  the  local  use  of  iodine 

as  an  antidote  to  the  poison  of  serpents,  having  found  woorara, 

which  he  supposes  to  contain  poison  extracted  from  serpents,  to  be 

oeatralized  and  rendered  inert  by  admixture  with  iodine.    The 

plan  is  to  apply  a  cupping-glass  over  the  wound,  and  then  to  inject 

into  the  tissues  around  it,  through  minute  incisions,  an  aqueous 

solution  of  iodine  with  iodide  of  potassium,  so  as  completely  to 

infiltrate  the  tissue.  {Ussay,  &c.  Chicago,  1854.)  Dr.  £.  Harwood,  in 

a  communication  to  the  N.  W.  Medical  and  Surgical  Journal,  states 

that  he  applied  the  tincture  of  iodine  in  a  case  of  snake-bite  in  1848, 

with  success,  and  has  since  employed  it  in  another  case  with  the 

same  result.    He  simply  applied  the  tincture  by  means  of  a  camel's 

kair  pencil.  {Boston  Med.  andS.  Joum,,  1.,  828.) 

Still  another  topical  application  of  iodine  is  the  inhalation  of  its 
Vapour  in  chronic  injlammation  of  the  bronchial  tubes.  It  has  even  been 
x^commcnded  in  this  way  as  a  remedy  in  phthisis;  but  a  moment^s 
Consideration  will  convince  a  reflecting  physician,  acquainted  with 
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the  real  condition  of  the  lungs  in  this  disease,  of  the  utter  inad^ 
(^uacy  of  iodine,  or  any  other  known  inhalation,  to  make  a  serioos 
impression  upon  it.  The  most  that  can  be  expected  is  a  favoaraUe 
modification  of  the  attendant  laryngitis  or  bronchitis;  and  there  is 
l)robably  more  danger  of  injurious  irritation  than  probability  of 
benefit  in  the  case.  But  in  pure  chronic  laryngitis  or  bronchiti^^  the  in- 
halation may  be  tried  with  the  hope  of  benefit.  It  may  prove  useful 
in  aphonia  also,  whether  arising  from  debility  or  chronic  inflammi- 
tion  of  the  mucous  membrane.  The  preparation  generally  used  for 
the  purpose  is  the  compound  solution  of  iodine^  to  which  the  reader 
is  referred. 

Contraindicatimts  to  the  use  of  iodine  are  offered  by  high  febrile 
excitement,  acute  inflammation  with  fever,  and  gastritis. 

4.  Preparations  of  Iodine. 

Iodine  itself,  in  the  solid  state,  is  now  seldom  if  ever  prescribed, 
;ind  never  ought  to  be.  Some  acquaintance,  however,  with  its 
physical  properties  and  chemical  relations  is  essential  to  the  phy- 
sician. For  the  mode  of  its  preparation,  I  must  be  content  with 
referring  to  the  U.  S.  Dispensatory,  as  also  for  the  methods  of 
detecting  its  presence,  and  the  signs  of  purity  of  its  various  pre- 
parations. 

Iodine  is  an  elementary  body.    It  is  a  heavy,  opaque  solid,  of  a 
bluish-black  colour,  with  a  lustre  approaching  the  metallic,  and  not 
unlike  plumbago  in  appearance.    It  has  a  peculiar  odour,  analo- 
gous to  that  of  chlorine,  and  an  acrid  taste.    Though  nearly  insolu- 
ble in  water,  it  is  capable  of  imparting  a  slight  flavour  to  that 
li(|uid;  but  a  watery  solution  of  iodide  of  potassium  dissolves  it 
very  freely.     It  is  readily  dissolved  by  alcohol  and  ether ;  and  all 
its  solutions  have,  when  not  feeble,  a  deep  yellowish-brown  colour, 
approaching  to  black.    At  ordinary  temperatures,  it  is  very  slowly 
volatilized;   but,  with  the  application  of  heat,  it  readily  rises  in 
vapours,  of  a  beautiful  purple  or  violet  colour,  which  has  givea 
origin  to  its  name.     Its  chemical  relations  are  so  numerous,  and 
aflinities  so  strong,  that  it  is  scarcely  possible  that  it  should  remain 
long  in  the  stomach  in  its  pure  state,  at  least  when  used  in  medi- 
<Mnal  doses. 

The  probabilities  are  that,  when  swallowed,  or  when  brought  in 
any  other  way  into  contact  with  the  fluids  of  the  body,  it  undergoes 
changes,  through  the  reagency  of  the  alkaline  salts  which  it  encoun- 
ters, by  which  a  portion  of  it  is  converted  into  iodide  of  potaasino 
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or  sodium,  and  possibly  into  iodates  of  the  alkalies  of  these  metals 
respectively.    Through  the  influence  of  the  alkaline  iodides  thus 
formed,  the  iodine  itself  becomes  soluble  in  the  liquids,  and  thus 
enabled  to  exercise  its  own  immediate  influence.    This  results  in 
the  coagulation  of  the  albumen  present,  supposing  it  to  have  been 
deprived  of  its  alkaline  matter  in  the  previous  changes;  so  that  it 
would  seem  impossible  for  iodine  to  enter  the  blood  in  its  uncom- 
bined  state.    For,  so  long  as  there  is  alkaline  matter  present,  it 
converts  the  iodine  into  soluble  iodides  or  iodates;  and,  should  it 
'all have  been  consumed,  and  a  portion  of  iodine  remain,  the  albumen 
coagulates.     Hence  it  follows  that,  admitted  into  the  circulation, 
iodine  must  either  undergo  the  change  referred  to,  or  check  the 
circulation  by  solidifying  the  albuminous  constituent  of  the  blood. 
But,  as  before  stated,  iodine  is  highly  irritant,  and  sometimes 
even  corrosive  in  its  uncombined  state ;   and  may  exercise  this 
property  in  the  stomach,  if  not  carefully  guarded.     The  inference 
from  all  this  is  that,  for  internal  use,  when  the  object  is  not  to  pro- 
dnee  an  irritant  impression  on  the  mucous  membrane,  but  to  affect 
the  system,  and,  on  the  same  principle,  when  the  medicine  is  applied 
externally  with  an  exclusive  view  to  absorption,  the  soluble  iodides 
or  iodates  should  be  used  preferably  to  the  iodine  itself;  for,  when- 
ever the  latter  is  employed,  it  is  admitted  into  the  circulation  only 
in  the  saline  state  referred  to,  while  the  inconvenience  of  its  local 
irritaut  effect  is  experienced.    All  its  good  effects,  therefore,  are  ob- 
tained by  the  direct  use  of  the  salts,  and  the  inconvenience  avoided. 
But  there  is  another  reason  for  not  employing  uncombined  iodine. 
I  have  stated  that,  with  the  alkaline  matter  of  the  blood,  it  forms 
I^th  iodides  and  iodates.     Now,  the  iodates,  by  the  facility  with 
^'hich  they  part  with  oxygen  to  substances  having  an  affinity  for 
't,are  liable  to  be  decomposed,  thus  rendering  the  iodine  free  again 
^o  exercise  its  irritant  influence.    It  is  better,  therefore,  to  use  one 
of  the  iodides,  by  which  this  inconvenience  is  avoided,  while  all  the 
effects  desired  are  obtained.    The  iodide  of  potassium  is  the  one 
^most  universally  preferred.     To  M.  Mialhe  is  due  the  credit  of 
having  developed  these  important  practical  views.   {Chim.  Aj^pliq. 
<i  la  Physiol.,  Paris,  1856,  pp.  221-4.)    Should  iodine  ever  be  given 
internally  in  the  solid  form,  the  dose  should  not  exceed  one-quarter 
Or  half  a  grain  at  once. 

In  treating  of  the  individual  preparations  of  iodine,  I  shall  con- 
Eider  first  those  in  which  it  exists  wholly  or  in  part  in  the  free 
etate,  and  afterwards  its  compounds. 
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a.  Preparations  containing /ree  Iodine. 

L  TINCTURE  OF  IODINE. —TiNCTURA  lODINH.  C  &- 
TiNCTURA  lODINEI.    Ed. 

This  is  prepared  by  dissolving  an  ounoe  of  iodine  in  a  piat  of 
alcohol.  It  is  not  quite  saturated;  and  it  is  best,  perhaps,  as  an 
officinal  preparation,  that  it  should  not  be  so ;  for  the  least  exposme 
would  cause  precipitation  by  the  evaporation  of  the  alcohol.  Even 
as  it  is,  it  should  be  kept  in  a  well-stopped  bottle.  In  time,  and 
especially  on  exposure  to  sunlight,  it  undergoes  chemical  changes, 
in  consequence  of  reaction  between  the  alcohol  and  iodine,  and 
should  not,  therefore,  be  prepared  in  large  quantities  at  once. 

This  preparation  is  adapted  solely  to  topical  use.  It  cannot  be 
given  internally  without  dilution ;  and  the  addition  of  water  to  it 
precipitates  the  iodine,  and  thus  renders  it  liable  to  irritate  the  sto- 
mach. Even  for  external  use,  when  the  object  is  to  affect  the 
system  through  absorption,  it  is  less  suitable  than  the  preparations 
containing  the  iodide  of  potassium.  As  iodine  cannot  enter  into 
the  blood  unchanged,  time  is  required  for  the  requisite  chemical 
reactions;  whereas  the  iodide  may  be  taken  up  immediately.  When- 
ever, however,  the  object  is  simply  to  produce  an  impression  on  the 
surface  of  contact,  or,  by  changes  in  the  cuticle,  to  protect  the  parts 
beneath  from  the  action  of  the  air,  this  is  the  preparation  to  be  em- 
ployed. 

When  applied  to  the  surface,  it  produces  considerable  pain  and 
inflammation,  followed  usually,  if  the  quantity  applied  has  been 
considerable,  by  desquamation  of  the  cuticle.  The  best  method  of 
applying  it  is  by  means  of  a  camel's-hair  pencil.  To  produce  the 
full  effect,  it  should  be  used  undiluted;  and  it  is  often  advisable  to 
renew  the  application  daily,  or  oftener.  When  used  for  injection 
into  serous  cavities,  as  in  hydrocele,  ovarian  dropsy,  empyema,  ten 
it  should  be  diluted  with  an  equal  bulk,  or  twice  its  bulk  of  water. 
M.  Vclpeau  uses  the  latter  proportion,  M.  Berard  the  former.  M. 
Jobert  injects  it,  without  dilution,  into  purulent  cavities.  {Trous- 
seau and  Pidoux,  4e  ed.,  i.  225.)  As  an  embrocation  in  scrofulous 
tumours,  and  other  swellings  and  indurations,  it  may  be  diluted 
with  from  four  to  six  parts  of  camphorated  tincture  of  soap;  but 
other  preparations  of  iodine  are  preferable  for  this  purpose. 

The  particular  circumstances  under  which  it  is  used  have  been 
already  enumerated,  or  will  be  so  hereafter  under  rubefacients  or 
protectives. 
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If  given  iuteraally,  the  dose  may  be  from  ten  to  twenty  drops, 
radually  increased  to  thirty  or  forty,  three  times  a  day.  It  may 
le  given  in  sweetened  water,  or  wine,  when  not  contraindicated.  A 
50od  vehicle  is  syrup  of  orange-peel,  diluted  with  water. 

U.  COMPOUND  TINCTURE  OF  IODINE.— TiNCTURA  lo- 
DINII  COMPOSITA.  CT.  S.^  Lotid.^  Dub. 

As  directed  by  the  U.  S.  Pharmacopoeia,  this  is  made  by  dissolv- 
ing half  an  ounce  of  iodine  and  an  ounce  of  iodide  of  potassium  in 
a  pint  of  alcohol. 

This  preparation  is,  at  least  theoretically,  better  adapted  for  in- 
ternal use  than  the  preceding,  upon  two  grounds;  first,  that,  in 
consequence  of  the  iodide  of  potassium  it  contains,  it  is  not  liable 
to  precipitation  on  the  addition  of  water;  and  secondly,  that,  for 
the  same  reason,  it  acts  more  promptly  on  the  system,  through  its 
greater  facility  of  absorption.  It  is  also  preferable  to  the  simple 
tincture  for  local  use,  when  the  intention  is  that  the  iodine  should 
be  absorbed ;  and  it  may,  therefore,  be  employed,  more  or  less 
diluted  with  water,  in  the  way  of  embrocation,  or  by  means  of 
compresses  of  linen  saturated  with  it.  For  the  more  powerful  local 
cfictof  iodine  on  the  surface,  it  is  loss  suited  than  the  simple 
tincture,  as  it  contains  much  less  free  iodine. 

The  dose  is  from  fifteen  to  thirty  drops,  which  may  be  increased, 
if  thought  desirable,  until  some  evidence  of  its  action  is  presented. 
It  may  be  given  in  sweetened  water. 

in.  COMPOUND  SOLUTION  OF  IODINE.— LiqUOrIodinii 
COMPOSITUS.    U.  S.  —  lODINEI  LiQUOR  COMPOSITUS.    Ed. 

The  U.  S.  officinal  solution  is  made  by  dissolving  six  drachms  of 
iodine  and  an  ounce  and  a  half  of  iodide  of  potassium  in  a  pint  of 
distilled  water.  It  will  be  perceived  that  it  differs  from  the  pre- 
ceding only  in  its  strength,  which  exceeds  that  of  compound  tine- 
tare  by  one-third,  and  in  having  water  instead  of  alcohol  as  the 
»lvent.  The  iodine  is  dissolved  in  the  water  through  the  agency 
)f  the  iodide.  The  preparation  is  the  stronger  solution  used  by 
tiUgol,  and  hence  is  frequently  called  LxtgoVs  solution. 

This  is  a  very  convenient  form  for  the  exhibition  of  iodine, 
rhenever  the  object  is  to  give  it  in  a  free  state,  and  may  be  used 
)r  all  the  purposes  aimed  at  through  the  absorption  of  the  medi- 
ine.    Its  disadvantage  is  that,  by  the  presence  of  the  free  iodine, 

cannot  be  increased  to  the  extent  which  may  sometimes  be 
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deemed  desirable,  for  fear  of  producing  gastric  irritation;  and, 
even  in  moderate  doses,  it  is  more  liable  to  irritate  the  stomadi 
than  if  it  were  a  solution  of  iodide  of  potassium  alone.  If  the 
remarks  made  in  a  preceding  page,  in  reference  to  the  changes 
which  iodine  must  undergo  previously  to  absorption,  are  correct, 
there  can  be  no  occasion  for  the  use  of  free  iodine,  when  the  object 
is  to  affect  the  constitution;  and  the  use  of  this  preparation  might 
be  limited  to  cases,  in  which  it  is  desired  to  produce  a  direct  exci- 
tant or  alterative  impression  on  the  alimentary  mucous  membrane 

The  dose  is  from  six  to  twelve  drops,  to  be  gradually  increased 
if  necessary,  given  in  a  wineglassful  of  sweetened  water,  and  re- 
peated two  or  three  times  a  day.  In  the  use  of  this,  as  of  all  the 
other  preparations  containing  free  iodine,  should  irritation  be  pro- 
duced when  they  are  given  on  an  empty  stomach,  this  may  subse- 
quently be  avoided,  in  most  instances,  by  administering  the  dose 
after  a  meal. 

This  preparation  may  be  used  for  inhalation,  embrocation,  inje^ 
tion,  bathing,  &c. 

For  inhalation  a  little  of  it  may  be  put  into  an  inhaler  with  warn 
water,  and  the  vapours  inhaled  daily,  twice  a  day,  or  oftener, 
according  to  the  effects.  One  or  two  fluidrachms  may  be  mixed 
with  half  a  pint  of  water,  and  the  proportion  increased  or  dimin- 
ished according  to  the  effect.  Should  an  irritant  impression  be 
produced  in  the  air-passages,  the  quantity  should  be  lessened  so  as 
simply  to  keep  within  that  point;  should  no  sensible  impression 
result,  the  proportion  may  be  increased  until  a  slight  irritation  is 
caused;  and  then  maintained  or  diminished. 

For  embrocation^  it  may  be  used  diluted  with  six,  eight,  or  twelve 
times  its  bulk  of  water. 

To  produce  a  strong  impression  upon  limited  extents  of  surface, 
with  the  cuticle  sound,  or  for  careful  application  to  indolent  or 
fungous  ulcers,  the  solution  may  be  used  of  its  full  strength,  and 
should  be  applied  by  means  of  a  camelVhair  pencil;  but  the  simple 
tincture,  or  a  still  stronger  preparation,  is  usually  employed  for 
these  purposes. 

For  local  application  to  delicate  surfaces^  as,  for  example,  to  the  eve 
in  scrofulous  ophthalmia,  to  the  nostrils  in  ozaena,  or  to  the  exteroal 
meatus  in  chronic  otirrhcea,  from  three  to  twelve  minims  may  l^ 
added  to  a  fluidounce  of  distilled  water;  and  the  proportion  in- 
creased as  circumstances  may  require.     The  same  course  mav  bfi 
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iTSued  in  fistnloua  ulcers,  which,  however,  will  often  demand  a 
Qch  greater  strength  for  the  required  impression. 
For  pediluvium,  two  fluidrachms  of  it  may  be  added  to  a  gallon 
*  warm  water,  and  the  proportion  increased  if  no  irritation  result. 
For  general  bathing^  a  fluidrachm  containing  about  three  grains 
C  iodine  may  be  added  to  each  gallon  of  water,  in  a  ivooden  bathing 

IV.  OINTMENT  OF  IODINE.— Unguentum  lODlNlI.    U.  S. 

The  U.  S.  Pharmacopoeia  directs  this  to  be  made  by  incorpo- 
nting  twenty  grains  of  iodine  and  four  of  iodide  of  potassium  with 
in  ounce  of  lard;  the  iodine  and  iodide  being  first  rubbed  with  six 
minims  of  water.  The  use  of  the  iodide  is  simply  to  facilitate  the 
incorporation;  and  the  preparation  is  strictly  an  ointment  of 
iodine.  It  should  be  prepared  as  wanted,  as  it  is  changed  by  time. 
This  is  used  chiefly  for  friction  over  the  surface  of  enlarged 
glands  and  other  tumefactions,  or  to  the  insidcs  of  the  legs  and  arms, 
vith  a  view  to  the  absorption  of  the  iodine.  It  is  apt,  when  often 
lepeated,  to  irritate  the  surface,  and  cause  a  pustular  eruption. 
The  quantity  to  be  used  varies  with  the  extent  of  the  surface  of 
^^plication,  from  a  scruple  to  one  or  two  drachms. 

Y.  COMPOUND  OINTMENT  OF  IODINE UngueNTUmIo- 

Dixii  CoMPOSiTUM.   Z7.  &,  Lond.^  Ed.^  Dub. 

This  is  made,  according  to  the  U.  S.  Pharmacopoeia,  by  rubbing 
half  a  drachm  of  iodine  and  a  drachm  of  iodide  of  potassium,  first 
with  a  fluidrachm  of  alcohol,  and  then  with  two  ounces  of  lard. 

The  compound  is  preferable  to  the  simple  ointment,  as  the  iodide 
of  potassium  contained  in  it  is  probably  more  easily  absorbed  than 
free  iodine ;  and  absorption  is  what  is  aimed  at  in  the  employ- 
ment of  either.  It  is  very  often  used  to  aid  the  internal  use  of  the 
medicine  in  bringing  the  system  under  its  influence.  It  may  be 
applied  in  the  same  quantity  and  method  as  the  simple  ointment. 
Both  may  be  used  as  dressings  for  indolent  scrofulous  ulcers. 


h.  Preparations  in  which  Iodine  is  Chemically  Combined. 
I.  IODIDE  OF  POTASSIUM.— POTASSII  lODIDUM.  U.S.,  Ed., 

^rf.,  Dub. — Hydriodate  of  Potassa. 

This  is  made  according  to  different  processes.  Our  officinal  code 
directs  that  iodine  and  potassa  should  be  dissolved  together  in 
^ater,  the  solution  evaporated,  charcoal  incorporated  towards  the 
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close  of  the  evaporation,  the  resulting  dry  mass  heated  to  dull  lei- 
ness,  the  saline  matter  afterwards  dissolved  out  of  it  by  water,  tod 
the  solution,  finally,  filtered,  evaporated,  and  set  aside  to  crystallizft 
The  iodine  and  potassa  react  on  each  other,  a  part  of  the  latter 
yielding  its  oxygen  to  a  part  of  the  former  to  produce  iodic  acid| 
which  unites  with  the  undecomposed  potassa  forming  iodate  d 
potassa,  while  the  separated  potassium  and  the  remaining  iodine 
unite  to  form  iodide  of  potassium.  By  the  heat  subsequendy 
applied,  with  the  aid  of  the  charcoal,  the  iodate  of  potassa  is  de* 
prived  of  its  oxygen,  and  is  converted  into  iodide  of  potassium;  ao 
that  the  matter  extracted  by  the  water  consists  exclusively  of  the 
latter  salt,  which  is  obtained  by  evaporation. 

Properties.    Iodide  of  potassium  is  in  white  or  translucent  crys- 
tals, inodorous,  "of  a  saline  acrid  taste,  very  freely  soluble  in  water 
cold  or  hot,  somewhat  less  so  in  alcohol,  decrepitating  with  beal^ 
and  volatilizable  at  a  high  temperature  without  change.    When 
quite  pure,  it  is  said  to  be  permanent  in  the  air  whether  dry  or 
moist;  but,  as  ordinarily  found,  it  is  slightly  deliquescent  in  a  moiat 
air,  and  sometimes  very  much  so,  in  consequence  of  the  presence  of 
carbonate  of  potassa  as  an  impurity.    Its  great  importance  and 
liability  to  adulteration  render  it  desirable  that  every  one  should 
be  able  to  recognize  it,  and  judge  of  its  purity.     It  is  known  to  be 
an  iodide  by  the  production  of  a  blue  compound,  decolorizable  it 
a  boiling  heat,  when  to   its  solution  in  water,  a  cold  solution  of 
starch  and  a  few  drops  of  strong  nitric  acid,  or  chlorine  water,  or  a 
mixture  of  the  two  are  added.    That  it  is  a  compound  of  potassium 
is  proved  by  a  copious  precipitation  of  white  bitartrate  of  potassa, 
when  a  strong  solution  of  tartaric  acid  is  added  in  excess  to  a 
strong  solution  of  the  iodide.     The  most  common  adulteration  ia 
probably  carbonate  of  potassa.     This  is  detected  by  producing  a 
milky  turbidness  with  lime-water,  and  by  being  left  behind  when 
the  salt  is  dissolved  by  alcohol.     Iodate  of  potassa  is  often  acci- 
dentally present,  from  its  incomplete  decomposition  in  the  prepa- 
ration of  the  salt.     It  is  an  injurious  impurity,  in  consequence  of 
the  facility  with  which  its  acid  parts  with  oxygen,  and  the  iodine 
is  liberated.    This  change  will  even  gradually  take  place  by  time 
alone:  but  is  much  accelerated  by  various  chemical  reagents;  so 
that  the  iodate  could  scarcely  be  introduced  into  the  stomacb, 
without  undergoing  decomposition  and  evolving  iodine.    As  the 
iodide  is  sometimes  given  largely,  it  will  be  readily  understood 
why  it  should  now  and  then  irritate  the  stomach  unexpectetilj- 
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f  it  contain  a  considerable  proportion  of  iodate,  this  is  what  might 
le  expected.  The  absence  of  this  salt  should  always,  therefore,  be 
ktermined  before  large  doses  of  the  iodide  are  exhibited.  It  may 
be  detected  by  adding  concentrated  acetic  acid  to  the  solution  of 
the  suspected  salt.  If  the  iodate  is  present,  the  fact  will  be  shown 
by  the  liberation  of  iodine,  which  will  produce  a  blue  colour  on 
the  addition  of  starch  (Mialhe).  The  iodate  also,  like  the  carbon- 
ate, is  led  behind  when  the  salt  is  dissolved  in  alcohol.  Other 
occasional  impurities  are  the  chlorides  of  potassium  and  sodium, 
and  the  bromide  of  potassium;  but,  for  the  means  of  detecting 
these,  I  must  content  myself  with  referring  the  reader  to  the  U.  S. 
Dispensatory. 

Incampatibles.  Iodide  of  potassium  is  decomposed,  with  preci- 
pitation, by  the  soluble  compounds  of  mercury,  lead,  and  silver,  and 
by  the  bitartrate  of  potassa,  and,  with  the  evolution  of  hydriodic 
acid,  or  iodine,  by  sulphuric,  nitric  and  muriatic  acids,  and  by  chlo- 
rine. By  prolonged  contact,  it  renders  the  insoluble  compounds  of 
mercary,  and  even  mercury  itself  soluble. 

Effects  on  the  System.  These  have  been  already  sufficiently  de- 
scribed under  the  general  head  of  iodine.  In  its  local  operation,  it 
diflere  from  iodine  in  being  much  less  irritant ;  and  large  quantities 
may  generally  be  taken  into  the  stomach  with  impunity.  Sometimes, 
however,  it  irritates,  even  in  moderate  quantities,  producing  nausea, 
colicky  pains,  and  looseness  of  the  bowels.  This  is  ascribed  by  M. 
Mialhe  to  the  presence  of  iodate  of  potassa.  It  may  sometimes  be 
owing  to  individual  peculiarity.  If  freely  given,  it  may  result  from 
its  having  been  administered  in  too  concentrated  a  solution. 

Therapeutic  Application.  This  is  the  preparation  now  most  com- 
monly used,  when  the  effects  of  iodine  on  the  system  are  desired. 
It  is  probably  capable  of  producing  whatever  good  effects  can  be 
obtained  from  any  other  preparation  of  that  substance,  so  far  as  the 
iodine  itself  is  concerned.  I  have  myself  long  been  in  the  habit  of 
nsing  it  almost  exclusively.  The  diseases,  and  special  conditions 
of  disease  in  which  it  may  be  expected  to  do  good,  have  already 
been  sufficiently  detailed. 

The  dose  is  for  an  adult  from  five  to  twenty  grains  three  times 
a  day.  I  have  almost  invariably  found  five  grains  to  be  well  borne 
by  the  stomach ;  and  have  generally  been  able  to  procure  all  the 
ttpected  therapeutic  effects  from  this  dose,  which  I  therefore  sel- 
dom exceed.    Sometimes,  however,  a  case  which  has  advanced 
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favourably  under  this  dose  for  some  time,  will  cease  to  make  pro- 
gress;  and  will  again  improve  under  an  increase  of  the  dofl& 
Under  these  circumstances,  it  is  occasionally  useful  to  add  to  the 
iodide  a  little  of  the  compound  solution  or  tincture  of  iodine^ 
instead  of  augmenting  the  dose  of  the  salt  itself.     In  cases  of  great 
susceptibility  of  the  system,  or  unusual  delicacy  of  stomacb,  the 
dose  may  be  reduced.    It  should  be  given  in  a  wineglassM  of 
water,  sweetened  water,  or  some  demulcent  liquid ;  and,  if  increased, 
the  proportion  of  liquid  should  be  increased  accordingly.   To 
cover  the  taste,  and  render  it  more  acceptable  to  the  stomach,  it 
may  bo  given  in  carbonic  acid  water,  sweetened  with  syrup  of 
lemon  or  ginger.     The  quantities  which  are  said  to  have  sometimes 
been  taken  with  entire  impunity  are  enormous,  amounting  evea  to 
half  an  ounce  or  six  drachms  in  twenty-four  hours. 

Iodide  of  potassium  may  also  be  used  externally,  in  the  form  of 
lotion,  cataplasm,  ointment,  or  bath,  and  in  this  way  is  capable  of 
producing  the  effects  of  iodine  on  the  system,  and  probably  not 
less  decidedly  than  the  iodine  itself,  employed  in  the  same  wiy. 
It  has  here  also  the  advantage,  over  uncombined  iodine,  in  ^efe^ 
ence  to  the  constitutional  impression,  that  it  is  less  irritant,  and 
may,  therefore,  be  used  largely  with  less  unpleasant  local  effects. 

The  Omtment  of  Iodide  of  Potassium  (Unguentum  Potassii  IowW, 
U.S.J  Lond.,  Dub.)  is  prepared  by  dissolving  a  drachm  of  iodide 
of  potassium  in  a  fluidrachm  of  boiling  water,  and  mixing  the  solu- 
tion with  an  ounce  of  lard. 

In  this  preparation,  the  salt  has  the  advantage  of  being  in  sola- 
tion,  so  that  it  probably  acts  better  than  if  the  powder  merely  were 
mixed  with  the  lard.  It  is  preferable  to  the  ointments  of  iodine 
from  this  circumstance,  if  nothing  else,  that  it  does  not  disooloar 
the  skin. 

II.  OINTMENT  OF  IODIDE  OF  SULPHUR. — UxGUILNTa 

SuLPnuRis  loDiDi.  U.  S.,  Lond, 

This  ointment  is  made  by  simply  incorporating  iodide  of  sulphur 
with  lard,  in  the  proportion  of  half  a  drachm  of  the  former  to  an 
ounce  of  the  latter.  The  iodide  of  sulphur  is  procured  by  fusing 
a  mixture  of  sulphur  and  iodine. 

It  is  one  of  the  most  eflectual  alterative  applications  in  old  and 
obstinate  skin  diseases;  and  is  peculiarly  adapted  to  psoriasis,  lepra, 
pityriasis,  and  porrigo,  and  to  the  very  advanced  stage  of  impetigo 
and  eczema. 
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III.  IODIDE  OF  STARCH.  —  Amyli  Iodidum. 
This,  though  not  an  oflBcinal  preparation,  is  based  upon  sound 
inciples,  and  has  been  found  practically  useful.  In  all  proba- 
lity  it  is  the  first  compound  formed,  when  iodine  is  taken.with, 
'  immediately  after,  amylaceous  food.  It  is  well  known  that  there 
a  strong  disposition,  between  starch  and  free  iodine,  to  unite  and 
inn  a  blue  compound,  insoluble  in  cold  water.  This  compound  is 
cry  bland,  and  almost  free  from  the  irritating  properties  of  iodine; 
nd,  when  taken  into  the  stomach,  readily  gives  up  the  iodine  to 
be  chemical  influences  there  exerted  upon  it,  by  which  it  becomes 
oluble,  and  enters  the  circulation  without  dijficulty.  This  is 
iroYed  by  the  discovery  of  iodine  in  the  urine,  within  a  short 
leriod  after  it  has  been  thus  administered. 

It  was  first  proposed  as  a  medicine  by  Dr.  A.  Buchanan,  of  Glas- 
[ow,  who  prepares  it  by  rubbing  twenty-four  grains  of  iodine  with 
k  Ktde  water,  and  then  with  an  ounce  of  fine  starch  gradually 
idded,  and  continuing  the  process  until  the  powder  assumes  a  uni- 
bnn  blue  colour.  It  is  then  dried  by  a  moderate  heat,  and  kept  in 
wll-stopped  bottles.  He  gives  a  heaped  teaspoonful,  mixed  with 
wter-gruel,  three  times  a  day,  and  increase  the  dose,  if  deemed 
Icsirable,  to  a  tablespoonful.  He  has  even  given  an  ounce  without 
mpleasant  efiect;  as  the  compound  produces  little  or  no  irritation 
^stomach  or  bowels.  It  is  peculiarly  indicated,  whenever  the 
object  is  to  introduce  as  much  iodine  as  possible  into  the  system, 
rithout  risk  of  injury  to  the  stomach. 


IV.   CHLORINE. 

CHLORINIUM.  2>wi.— CHLORINEUM.  Ed. 

Chlorine,  in  its  various  compounds,  seems  to  have  a  certain  con- 
t)DiDg  influence  in  their  operation  upon  the  system,  giving  them, 
I  some  degree,  a  similarity  of  character  in  this  respect,  though 
uch  modified  by  the  peculiar  properties  of  the  base,  or  of  other 
sociated  bodies. 

A  certain  amount  of  the  chlorides  in  the  system,  and  especially 
the  chloride  of  sodium,  is  absolutely  essential  to  health,  and  pro- 
bly  to  life.  They  have  been  supposed  to  be  useful  by  affording 
sriatic  acid  to  the  process  of  digestion ;  but  this  is  assuredly  not 
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the  whole,  nor  probably  the  most  important  office  they  perform  ii 
the  animal  economy.  What  that  office  precisely  is,  we  do  not 
know ;  but  it  has  been  observed  that  a  deficiency  of  common  salt 
conduces  to  a  low  state  of  the  vital  powers,  and  a  depraved  con. 
ditiofl  of  the  blood,  disposing  to  a  kind  of  malignancy  in  disease.  8S 
exhibited  in  the  low  typhous  state  of  fever  and  infiammatioDs,  gan- 
grenous afiections,  passive  hemorrhages,  &c. 

It  is  in  such  affections,  and  in  those  of  a  strumous  or  scrofaloos 
nature,  that  the  compounds  of  chlorine  have  been  found  beneficial, 
or  at  least  have  been  supposed  to  be  so.  To  correct  the  state  of  the 
blood  and  the  vital  forces  in  that  peculiar  depravation  above  men-  1 
tioned;  to  act  as  dcobstruents  or  resolvents  in  strumous  swellingSi 
and  other  indurations,  consolidations,  or  tumefactions;  and  to  obvi- 
ate generally  the  eflfects  of  the  scrofulous  diathesis,  are  the  common 
purposes  to  which  they  have  been  applied,  and  to  which  experience 
would  seem  to  have  appropriated  them,  altogether  irrespoctivc  of 
their  resemblance  in  chemical  character,  and,  to  a  certain  extent, 
even  before  this  resemblance  was  known.  This  will  be  rendered 
obvious  in  the  remarks  on  the  several  preparations  which  follov. 
It  would  seem  scarcely  possible  that  there  should  have  been  such 
a  practical  appropriation  of  these  varied  bodies,  based  upon  expe- 
rience, without  some  real  ground  in  truth ;  and  a  rational  explana- 
tion of  the  fact  is  offered  by  the  common  chemical  tie  between 
them. 

Chlorine  itself,  in  its  uncombined  state,  probably  never  enteB 
the  blood.  Its  chemical  affinities  are  such  that  it  would,  in  all  pro- 
bability, saturate  itself  very  speedily,  upon  contact  with  any  of  the 
fluids  of  the  body,  cither  w^ith  hydrogen  or  one  of  the  alkaline 
or  earthy  metals,  forming  muriatic  acid  or  chlorides,  and  possibly 
chlorates;  and  whatever  constitutional  impression  it  is  capable  of 
producing,  independent  of  its  topical  action  on  the  surface  of  appli- 
cation, must  be  ascribed  to  these  or  other  combinations. 

As  the  several  medicinal  substances  containing  chlorine  have,  for 
the  most  part,  peculiarities  of  operation  independent  of  what  thej 
all  have  in  common,  it  will  be  best  to  consider  them  separately. 
Some  of  them,  as  muriatic  acid,  nitromuriatic  acid,  chloride  of  iron, 
&c.,  have  been  treated  of  under  other  heads ;  but,  if  the  reader  will 
refer  to  what  has  been  stated  under  each  of  these,  he  will  DOte  some 
reference  to  a  peculiar  alterative  or  supposed  alterative  power  pos- 
sessed by  them,  as  by  the  muriatic  acid  in  malignant  fevers,  the 
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mariatic  in  chronic  hepatitis  and  certain  deranged  states  of  the 
1,  and  the  tincture  of  chloride  of  iron  in  erysipelas.  I  shall 
e  particularly  here  only  those  which  have  not  found  a  place  in 
r  classes. 


GASEOUS  CHLORINE. 

fects  on  the  System.  This  gas  is  extremely  irritant,  inflaming 
ikin  if  allowed  to  remain  in  contact  with  it,  and,  even  when 
led  with  air  or  watery  vapour,  at  a  somewhat  elevated  tempera- 
,  giving  rise  in  a  few  minutes  to  prickling  sensations,  followed 
5times  by  a  papular  or  vesicular  eruption.  When  undiluted, 
quite  irrespirable,  in  consequence  of  the  intense  irritation,  and 
medic  closure  of  the  glottis,  which  it  provokes.  I  once  knew  a 
Bat  attack  of  spasmodic  croup  to  be  brought  on,  in  a  child,  by  a 
k  of  chlorine  held  to  his  nostrils  during  inspiration.  When 
ed  with  a  certain  quantity  of  atmospheric  air,  it  becomes  respira- 
hot,  unless  much  diluted,  produces  inflammation  of  the  bronchia, 
I  violent  cough,  and  a  feeling  of  constriction  of  the  chest,  as  if 
1  spasm  of  the  tubes,  usually  followed  by  copious  expectoration, 
n  when  much  diluted,  it  is  apt  to  produce  irritation  of  the  throat 
severe  coughing.  To  a  certain  extent,  the  lungs  may  become 
istomed  to  its  presence  in  the  air,  so  as  to  feel  its  irritant  in- 
aoe  much  less  than  at  first.  Sufficiently  diluted,  it  may  be 
led  without  inconvenience,  producing  only  a  feeling  of  warmth, 
in  increase  of  the  mucous  secretion,  and  no  otherwise  dis- 
eable  than  by  its  smell. 

be  effects  of  the  gas  upon  the  system  at  large  have  not  been 
determined.  According  to  Mr.  William  Wallace,  when  applied 
leans  of  a  vapour  bath  to  the  surface  of  the  body,  it  tranquillizes 
d  it  inirigorates  the  nervous  system,  occasions  soreness  of  the 
th  and  throat,  increases  the  flow  of  saliva,  and  has  an  alterative 
Bxcitant  influence  on  the  liver. 

It  the  most  important  property  of  chlorine,  in  its  medical  rela- 
I,  is  that  of  destroying  or  neutralizing  fetid  exhalations,  and 
icting  offensive  smells,  proceeding  from  animal  putrefaction, 
effect  it  owes  to  its  affinity  for  hydrogen,  by  which  it  either 
!tly  decomposes  the  fetid  matters,  or,  by  the  liberation  of  oxy- 
lom  the  accompanying  moisture,  enables  that  agent  in  a  nascent 
to  react  on  those  products,  and  thus  as  it  were  burns  them. 
VOL.  II.— 23 
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Medical  Uses.  Chlorine  has  been  used,  in  the  gaseous  state,  for 
four  purposes;  1.  to  affect  the  system  through  its  application  to  the 
surface,  2.  to  produce  curative  impressions  on  the  lungs  by  inhibi- 
tion, 3.  as  an  antidote  to  hydrocyanic  acid,  and  other  poisonoos 
gases,  and  4.  as  a  disinfectant. 

1.  Mixed  with  atmospheric  air  or  watery  vapour,  at  the  tempera- 
ture of  from  120°  to  150°  F.,  and  applied  by  means  of  a  vc^ur 
bath,  Mr.  Wallace  found  it  very  beneficial  in  chronic  hepatitii^ 
acting  both  as  a  revulsive  to  the  surface,  and  as  an  alterative  upon 
the  liver ;  and  the  practice  has  been  imitated  successfully  by  more 
than  one  physician  in  Germany.  The  patient  may  remain  in  the 
bath  twenty  or  thirty  minutes. 

2.  The  inhalation  of  chlorine  has  been  recommended  in  phihitis 
and  chronic  bronchitis.    As  to  its  beneficial  influence  in  the  former 
affection,  I  have  no  faith  whatever ;  but,  on  the  contrary,  shoold,  on 
the  whole,  have  more  fear  of  evil  from  it  than  hope  of  good;  nor  has 
experience  pronounced  in  its  favour.    But  as  a  useful  remedy  in 
chronic  inflammation  of  the  air-passages,  I  can  speak  confidently 
of  its  good  effects.    More  than  thirty  years  ago,  being  subject  to 
obstinate  catarrhal  attacks,  and  delivering  annually  a  coarse  of 
lectures  on  chemistry,  I  noticed  that,  after  lecturing  on  the  sabject 
of  chlorine,  and  being  consequently  exposed  for  several  days  in  my 
laboratory  to  the  eflects  of  the  gas,  I  was,  in  several  instaooes, 
cured  or  much  relieved  of  the  bronchial  affection.     From  this  fact 
I  inferred  the  efficiency  of  chlorine  inhalations  in  chronic  bronchitis; 
and  have  ever  since  taught  this  use  of  the  remedy  to  my  papik. 
Others  have  found  it  not  less  beneficial.    In  cases  of /<mi  brtoA 
with  purulent  expectoration,  whether  gangrene  of  the  lungs  be  or 
be  not  supposed  to  exist,  the  inhalation  of  chlorine  is  indicated, 
both  as  a  corrigent  of  offensive  odours,  and  an  alterative  local 
stimulant.    The  most  convenient  and  efficient  method  of  appljiDS 
it,  is  to  cause  the  air  of  the  apartment,  in  which  the  patient  may  be 
situated,  to  be  so  far  impregnated  with  the  gas  as  to  produce  ft 
slight  impression  when  inhaled,  but  not  sufficient  to  excite  ood- 
tinued  coughing.    In  this  way  its  influence  is  steadily  maiDtaiocd, 
instead  of  intermittingly,  as  it  must  be  when  an  inhaler  is  used. 

8.  Perhaps  no  chemical  antidote  is  so  efficient  as  chlorine^  in 
poisoning  induced  by  the  inhalation  of  hydrocyanic  acid,  sulphurdUd 
hydrogen,  or  hydrosu  Iphate  of  ammonia.  By  abstracting  the  hydrogen 
of  these  gases,  it  instantly  decomposes  them,  and  renders  them  com- 
paratively harmless.    The  misfortune  is,  that,  in  the  case  of  hydro- 
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cyanic  acid,  the  efTects  are  generally  so  rapid  that  no  time  is  allowed 
for  the  apph'catioD  of  the  antidote.    The  proper  method  of  using  it 
is  to  extricate  some  chlorine  in  the  vicinity  of  the  patient,  and,  if 
he  still  breathes,  allow  him  to  inhale  it,  mixed  with  the  atmospheric 
air;  if  not,  to  throw  into  the  lungs,  by  the  ordinary  process  of  arti- 
ficial respiration,  the  atmospheric  air  thus  impregnated.    Care  must 
be  taken  that  the  gas  is  not  too  copiously  extricated ;  and  the  ope- 
rator's own  sensations  will  be  the  best  criterion  of  the  due  degree 
of  admixture. 

4.  The  use  of  chlorine  to  correct  fetid  exhahtions  is  a  most  ad- 
mirable result  of  modern  science,  not  only  promoting  the  comfort 
both  of  the  sick  and  well,  but  operating  powerfully  in  the  preven- 
tion of  disease.    It  should  be  employed  in  all  cases  of  foul  exhala- 
tion, in  the  absence  of  other  equally  effectual  and  less  disagreeable 
methods,  whether  in  sickness  or  health.    It  was  a  very  reasonable 
sappofiition,  from  its  great  efficiency  in  correcting  offensive  odours, 
and  purifying  the  air,  that  it  might  prove  efficient  also  in  the  de- 
straction  of  contagious  effluvia,  and  perhaps  even  of  those  aerial 
inflnences  through  which  epidemic  diseases  spread.   But,  in  relation 
to  jellow  fever  and  cholera  at  least,  it  has  proved  utterly  ineffective 
in  preventing  their  progress.    Though  applied  in  every  possible 
method,  it  failed  to  check  the  yellow  fever  in  Gibraltar  in  1822; 
and  in  Paris,  Moscow,  and  other  places,  it  was  found  to  have  quite 
'  as  little  restraining  influence  over  cholera.    It  has  not  proved  more 
efficacious  in  preventing  hospital  erysipelas,  though  the  air  of  the 
wards  might  be  kept  by  it  perfectly  free  from  offensive  smell.    The 
present  state  of  belief  on  this  subject  is  that,  so  far  as  putrid  ema- 
nations are  concerned,  it  is  quite  adequate  to  prevent  all  their  ill 
effects  on  the  health;  but  that  it  is  powerless  to  check  epidemic 
diseases,  and  of  very  doubtful  efficacy  in  decomposing  proper  con- 
tagious efiQuvia. 

The  most  convenient  method  of  disengaging  chlorine  is  to  add 
saiphuric  acid,  diluted  with  a  little  water,  very  gradually,  either  tn 
chloride  of  lime,  or  to  a  mixture  of  equal  parts  of  common  salt 
and  black  oxide  of  manganese,  placed  in  a  shallow  vessel.  For 
inhalation,  Dr.  Christison  recommends  one  part  of  chloride  of  lime 
to  be  dissolved  in  forty  parts  of  water,  the  solution  to  be  kept  at 
100°  Fahr.,  and  a  drop  or  two  of  sulphuric  acid  to  be  added  from 
time  to  time,  as  the  gas  is  wanted;  or  chlorine  water  may  be  em- 
ployed, as  mentioned  below.  The  application  may  be  made  from 
four  to  six  times  a  day. 
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IT.  SOLUTION  OF  CHLORINE.— ChLORINU  LiQUOR.  JW. 

— Chlorinei  Aqua.  Ed. — Chlorhie  Water. 

Preparation,  This  is  prepared  either  by  passing  chlorine  gu 
through  water,  as  directed  by  the  Dublin  College,  or  by  mixing 
common  salt,  red  oxide  of  lead,  and  water  in  a  bottle,  and  then 
adding  sulphuric  acid ;  all  the  ingredients  being  used  in  fixed  pro- 
portions. The  latter  is  the  Edinburgh  process,  and  accomplishes 
the  object  without  the  necessity  for  disengaging  the  gas.  The 
resulting  liquid  is  a  solution  of  chlorine,  containing  a  little  sulphate 
of  soda;  the  sulphate  of  lead,  which  is  also  formed,  being  deposited. 

Properties,  Chlorine  water  has  a  pale  yellowish-green  colour,  the 
peculiar  odour  of  chlorine,  and  an  acrid,  somewhat  astringent  taste. 
It  quickly  bleaches  vegetable  colours,  destroys  the  fetor  of  putreiao- 
tion,  and  dissolves  gold  leaf.  It  undergoes  chemical  change  by  time, 
and  especially  on  exposure  to  light;  the  chlorine  uniting  with  the 
hydrogen  of  the  water  to  form  muriatic  acid,  and  oxygen  escaping. 
It  should  not,  therefore,  be  kept  long;  and  the  Edinburgh  formula 
is  convenient  as  enabling  it  to  be  readily  prepared  on  a  small  scaler 
when  wanted  for  use.  Prepared  according  to  the  Dublin  formnla, 
it  should  be  nearly  or  quite  saturated,  and  contain  about  double  its 
bulk  of  the  gas. 

Effects  on  the  System.  When  of  the  full  oi&cinal  strength,  chlo- 
rine water  is  powerfully  irritant,  producing  inflammation  of  the  • 
skin,  and  acting  as  a  corrosive  poison  when  swallowed.  Suffi- 
ciently diluted,  it  may  be  used  locally,  or  taken  internally,  without 
inconvenience.  Upon  the  stomach  it  acts  as  a  tonic,  and,  on  the 
system  at  large,  is  supposed  to  have  an  alterative  effect,  obviating 
the  tendencies  to  depravation  of  the  blood,  and  extending  a  pecu- 
liar influence  to  the  liver.  It  has  all  the  disinfectant  properties  of 
chlorine,  and  is  thought  to  be  antiseptic;  that  is,  not  only  to  correct 
fetor  in  gangrenous  parts,  but  also  to  have  some  positive  power 
of  checking  the  progress  of  mortification.  Its  continued  internal 
use  is  said  to  have  caused  salivation. 

Medical  Uses.  Chlorine  water  has  been  used  internally  in  febrile 
•liseases  of  a  malignant  character,  or  disposed  to  that  condition,  as 
t.ijplms^^  smallpox^  scarlatina^  and  erysipelas^  in  their  lowest  forms; 
also  as  an  alterative  in  chronic  hejxitic  and  syphililic  afftctions.  The 
dose  is  from  half  a  fluidrachm  to  two  fluidrachms,  according  to  the 
strength,  in  three  or  four  fluidounces  of  water.  If  the  preparation 
be  saturated,  more  than  thirty  minims,  according  to  Orfiia,  way 
cause  irritation  of  the  stomach,  with  nausea  and  vomiting. 
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It  baa  been  used  tor  the  inhalation  of  chhrine;  from  ten  to  thirty 
drops  being  added  to  six  or  eight  fluidounces  of  water  in  the  inhaler. 

But  its  topical  uses  are  roost  important.     It  is  asserted  to  have 
been  employed,  with  great  success,  as  a  local  application  to  the  bites 
of  mad  dogs,  with  the  view  of  preventing  hydrophobia.    Several 
writers  have  recorded  their  favourable  experience  on  this  point; 
and  Semmola  states  that  he  has  successfully  treated  nineteen  cases 
of  individuals  bitten  by  mad  dogs,  by  washing  the  wounds  with  a 
dilute  solution  of  chlorine,  dressing  them  twice  a  day  with  com- 
presses saturated  with  the  same  liquid,  and  administering,  for  forty 
or  fifty  days,  three  times  daily,  from  two  drachms  to  an  ounce  of 
the  solution,  sui&ciently  diluted  with  sweetened  water.    M.  Coster 
tried  the  remedy  on  dogs.    Two  of  them  were  inoculated  with  the 
saliva  of  a  mad  dog,  and,  besides,  were  bitten  by  the  rabid  animal. 
The  wounds  of  one  were  washed  sedulously  with  a  solution  of 
chloride  of  soda  in  half  its  volume  of  water,  which  was  also  in- 
jected into  the  wounds;  the  other  animal  was  treated  similarly  with 
pare  water;  the  former  was  not  attacked  by  the  disease;  the  latter 
died  of  hydrophobia,  thirty-seven  days  after  the  infliction  of  the 
wounds.  (Trousseau  et  Pidoux,  TimtS,  &c.,  4e  ed.,  i.  343.)    Never- 
theless, this  measure  should  never  be  relied  od,  to  the  exclusion  of 
the  knife.     Under  circumstances  which  may  be  considered  as  for* 
bidding  the  use  of  the  knife,  as  where  parts  are  wounded  which 
cannot  be  removed  without  involving  a  removal  of  the  limb,  it  may 
be  proper  to  have  recourse  to  it,  though  certainly  an  apocryphal 
zneasure. 

Diluted  chlorine  water  has  also  been  used  as  a  wash  in  scabies 
and  parrigo^  as  an  antiseptic  and  stimulant  application  to  cancerous 
and  sloughing  ulcers^  as  a  gargle  in  malignant  sore-throat  whether  an 
original  affection,  or  attendant  on  scarlet  fever,  and  as  a  rubefacient 
in  chronic  diseases  of  the  liver, 

III.    CHLORINATED  LIME. — CalX    ChlorinATA.  U.S., 

Xond.,  Ed.,  Dub. —  Chloride  of  Lime. — Hypochlorite  of  Lime. 
Preparation  and  Properties.  This  is  made  by  exposing  hydrated 
or  slaked  lime  to  the  action  of  chlorine,  continued  until  the  lime 
will  absorb  no  more.  It  is  a  whitish  powder,  of  an  odour  resembling 
that  of  chlorine,  yet  somewhat  different,  and  a  strong,  bitter,  acrid, 
and  astringent  taste.  When  the  lime  is  accurately  saturated,  the 
compound  is  said  to  be  wholly  soluble  in  water ;  but  it  is  seldom 
if  ever  met  with  in  this  state;  always  probably  containing  more  or 
less  carbonate  of  lime,  which,  with  a  portion  of  the  hydrate  of  lime, 
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is  left  behind  when  the  salt  is  dissolved.  On  exposure  to  the  air,  it 
slowly  absorbs  carbonic  acid,  giving  out  its  characteristic  odour.  The 
acids  generally  cause  the  evolution  of  chlorine,  by  combining  with 
the  lime.  The  alkaline  carbonates  throw  down  carbonate  of  lime 
from  its  solution.  It  has  the  property  df  evolving  oxygen,  or  of 
causing  its  evolution  by  abstracting  hydrogen  from  water,  thus 
operating,  like  chlorine,  as  a  decolorizing  and  disinfecting  agent; 
the  oxygen,  in  its  nascent  state,  combining  with  and  destroying  the 
colouring  and  putrescent  principles. 

Nature.  Difiereut  views  are  entertained  of  its  chemical  natore. 
The  simplest  is  that  which  considers  it  merely  as  a  compound  of 
lime  and  chlorine,  held  together  by  feeble  affinities.  According  to 
another,  and  the  most  common  view,  it  is  a  mixture  of  hypochlorite 
of  lime  and  chloride  of  calcium ;  the  hypochlorous  acid  being 
formed  by  the  combination  of  a  part  of  the  chlorine  with  the 
oxygen  of  a  portion  of  the  lime,  and  then  combining  with  the  an- 
decomposed  part  of  the  lime,  while  the  liberated  calcium  combines 
with  the  remainder  of  the  chlorine  to  form  the  chloride.  If  thii 
were  the  correct  view,  one  would  suppose  that  the  salt  should  be 
deliquescent;  as  chloride  of  calcium,  supposed  to  be  contained  init^ 
has  this  property  in  a  high  degree.  A  third  opinion  considers  it 
an  oxychloride  of  calcium ;  the  metallic  base  uniting  with  an  equi- 
valent of  chlorine  in  addition  to  the  equivalent  of  oxygen  already 
combined  with  it.  In  this  uncertainty  as  to  its  precise  nature,  the 
officinal  authorities  have  done  wisely  in  adopting  a  name  which 
expresses  simply  what  happens  in  its  preparation. 

Effects  on  the  System,  These  are  compounded  of  the  effects  of 
lime,  chlorine,  and  chloride  of  calcium.  Locally  the  preparation 
is  in  a  greater  or  less  degree  irritant,  corrosive,  astringent,  disin- 
fectant, and  antiseptic;  internally  it  produces  the  antacid  effects  of 
lime,  the  constitutional  impression  of  chlorine  and  the  chlorides, 
and  the  local  irritant  effect  of  all  its  constituents  on  the  alimentary 
mucous  membrane. 

Medical  Uses.  Chlorinated  lime  has  been  given  in  affections, 
similar  to  those  to  which  the  preparations  of  chlorine  have  been 
thought  adapted,  especially  in  typhoid  fevers  and  scrofulous  com- 
plaints ;  and  it  may  be  employed,  with  hope  of  benefit,  in  cases  of 
offensive  personal  exhalations,  which  may  be  supposed  to  have 
their  origin  in  putrefactive  changes  going  on  in  the  alimentary 
canal ;  as,  for  example,  in  malignant  forms  of  dysentery,  in  which  it 
maybe  administered  both  by  the  mouth  and  the  rectum.  But  it  is  at 
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present  little  used  iDtemally.    Topically,  however,  it  is  much  em- 
ployed for  various  purposes. 

Notice  has  already  becD  taken  of  its  use  for  the  extrication  of 
cUorine,  for  purposes  of  inhalation  and  disinfection.    The  sponta- 
neous evolution  of  chlorine,  which  takes  place  from  it  under  the 
influence  of  the  carbonic  acid  of  the  atmosphere,  renders  it  useful 
for  the  latter  purpose,  even  without  addition ;  the  moist  powder 
being  placed,  in  shallow  vessels,  in  situations  requiring  purification, 
or  a  solution  of  it  sprinkled  in  apartments,  and  over  objects,  ren- 
dered offensive  by  putrid  exhalations.    Its  addition  to  the  close- 
stool,  in  cases  of  offensive  discharges,  and  especially  those  of  bad 
attacks  of  dysentery,  will  tend  to  obviate  ill  effects  from  this  source. 
Though  quite  ineffective  in  destroying  the  cause  of  epidemic  dis- 
etses,  as  yellow  fever  and  cholera,  there  is  some  reason  to  think 
that  it  is  capable  of  neutralizing  or  decomposing  certain  contagious 
matters.    Its  supposed  effect  in  preventing  hydrophobia  has  been 
mentiooed.    It  is  said  to  have  a  similar  effect  on  the  contagion  of 
syphilis  and  the  plague. 

Used  as  a  gargle  in  the  gangrenous,  ulcerated,  ov pseudo-memhranous 
mgim  of  scarlatina,  and  in  similar  affections  of  the  mouth  and 
iiQOes  from  other  sources,  as  from  mercury,  syphilis,  scurvy,  &c.,  it  is 
Mefiil  not  only  by  correcting  the  fetor,  but  also  by  obviating  in 
Bome  degree  the  gangrenous  tendency,  and  stimulating  the  diseased 
rarface  into  a  healthy  state.  In  cases  of  gangrama  oris,  the  powder 
itself  has  been  sprinkled  on  the  diseased  surface  with  great  asserted 
advantage.  In  offensive  discharges  from  the  nostrils  and  ears,  whe- 
ther acute  or  chronic,  the  solution  may  also  be  injected  with  good 
cfket  It  is  thought  to  have  proved  serviceable,  as  a  wash  for  the 
eyes,  in  scrofulous  ophthalmia. 

In  sloughing  ulcers,  sphacelus  from  bums  or  other  cause,  gangrenous 
fiiiomes,  and  offensive  suppurating  surfaces  of  whatever  kind,  the 
solution  of  chloride  of  lime  may  be  applied  upon  suitable  dressings; 
or  injected,  as  the  case  may  be.  It  is  much  used  in  this  way  in 
concerous  sores,  and  in  cancer  of  the  womb,  as  well  as  other  cases  of 
offensive  discharges  from  the  vagina.  It  may  be  used  also,  simply 
u  an  alterative  local  stimulant,  in  sXl  flabby  and  indolent  ulcers,  espe- 
cially those  of  scrofulous  origin,  and  those  succeeding/ro^^ii^e. 

In  various  cutaneous  eruptions,  the  solution  is  also  very  service- 
able, especially  those  of  parasitic  origin,  whether  animalcular  or 
J'ungous ;  as  scabies  of  the  former  kind,  and  porrigo  and  trichosis  of 
the  latter.    Dr.  Christison,  who  ascribes  the  first  use  of  the  solution 
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ill  the  itch  to  M.  Derbeims,  states  that  he  has  never  had  oocasioa 
to  use  any  other  remedy  in  that  affection  since  he  became  acquainted 
with  its  powers.  "  A  solution,"  he  says  in  his  Dispensatory,  "con- 
taining between  a  fortieth  and  a  sixtieth  of  chloride,  applied  fin 
or  six  times  a  day,  or  continuously  with  wet  cloths,  allays  the  in- 
tense itching  in  twenty-four  hours,  and  generally  accomplishes  t 
cure  in  eight  days."  He  also  recommends  it  in  all  eruptions  atr 
tended  with  itching. 

Administration.  For  internal  use,  the  dose  is  from  three  to  six 
grains,  which,  in  acute  cases,  may  be  given  every  two  hours  or 
oflener,  in  chronic  cases  three  times  a  day;  but,  should  it  irritate  the 
stomach  in  that  dose,  as  it  is  said  sometimes  to  do,  the  quantity 
must  be  diminished.  The  dose  should  be  given  in  a  wineglassfal 
of  water,  which  may  be  sweetened  and  aromatized  if  desired. 

For  lotions^  mouth-washes,  and  gargles^  from  one  to  four  drachms 
of  the  chloride  may  be  dissolved  in  a  pint  of  water ;  and,  when  the 
preparation  is  to  be  applied  to  the  unbroken  skin,  in  cutaneous 
eruptions,  the  solution  may  sometimes  be  made  of  double  this 
strength.  When  used  as  a  gargle,  this  solution  may  be  sweetened 
with  honey,  and  flavoured  with  aromatics. 

An  ointment  for  application  to  ulcers,  or  by  friction  to  scrofulous 
swellings,  may  be  made  by  incorporating  from  a  scruple  to  a  drachm 
of  the  chloride  with  an  ounce  of  lard  or  butter. 

As  an  enema,  in  offensive  discharges,  from  ten  to  twenty  grains 
may  be  given,  either  added  to  injections  for  other  purposes,  or  dis- 
solved in  half  a  pint  of  water. 

IV.  SOLUTION  OF  CHLORINATED  SOD  A.  —  LiQUOR  &»-« 
Chlorinat/E.  U.S.^Lond.^  Dub. — Labarraque*s  Disinfect' 
ing  Liquid. 

According  to  the  U.  S.  Pharmacopoeia,  this  is  made  by  mixing 
solutions,  of  definite  strength,  of  carbonate  of  soda  and  chlorinated 
lime.  An  interchange  of  principles  takes  place,  by  which  the 
lime  takes  the  carbonic  acid  of  the  carbonate  of  soda,  and  is  pre- 
cipitated as  carbonate  of  lime;  the  soda  remaining  in  solution,  com- 
bined as  the  lime  had  previously  been,  together  with  a  portion  of 
the  carbonate  of  soda  undecomposed.  The  views  of  the  precise 
chemical  nature  of  the  solution  differ,  as  in  the  case  of  chlorinated 
lime;  the  predominant  opinion,  though  very  questionable,  being, 
that  it  contains  hypochlorite  of  soda,  chloride  of  sodium,  and  the 
excess  of  carbonate  of  soda  just  referred  to. 

This  solution,  or  one  of  equivalent  character,  was  first  prepared 
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^  M.  Labarraque,  by  whom  its  use  as  a  disinfecting  agent  was 
rongly  urged  and  with  no  little  success. 

The  solution  is  colourless,  with  a  smell  recalling  that  of  chlorine, 
.  acrid  astringent  taste,  and  an  alkaline  reaction. 
It  has  similar  properties,  and  may  be  employed  for  the  same 
irposes  with  chlorinated  lime.  In  addition,  it  has  been  used 
ternally  in  chrofu'c  cutaneous  eruptions^  secondary  syphilis^  and  hepatic 
wrder;  in  some  of  which  affections,  the  advantages  obtained  for  it 
ay  have  depended  on  the  excess  of  the  carbonated  alkali  con- 
ined  in  li.  For  local  purposes,  and  as  a  disinfecting  agent,  its 
leB  are  so  precisely  those  of  chlorinated  lime,  that  it  is  quite  un- 
xseasary  to  repeat  them. 

The  flose  for  internal  use  is  from  twenty  to  thirty  drops,  in  a 
ineglassful  of  water.  The  solution  is  poisonous  in  over-doses. 
For  a  lotion^  a  fluidounce  may  be  added  to  a  pint  of  water;  the 
rength  being  increased  or  diminished,  according  to  circumstances. 
J  a  gargle^  it  may  be  used  of  half  the  strength,  or  somewhat  more. 
Oataplasms^  for  application  to  sloughing  ulcers,  may  be  made  by 
lixing  equal  parts  of  the  solution  and  of  water  with  flaxseed 
leal. 

T.  SOLUTION   OF    CHLORIDE    OF    CALCIUM.  —  LiQUOR 

Ialcii  Chloridi.  U.&^Dub, — Calcis  Muriatis  Solutio. 
Si. —  Solutian  of  Muriate  of  Lime. 

Preparation.  This  is  prepared  by  treating  marble  with  muriatic 
3id,  evaporating  the  resulting  solution  to  dryness,  disolving  the 
^due  in  its  weight  and  a  half  of  water,  and  filtering.  Marble  is 
compound  of  carbonic  acid  and  oxide  of  calcium,  muriatic  acid  of 
ilorine  and  hydrogen.  The  chlorine  of  the  latter  unites  with  the 
deium  of  the  former  to  produce  chloride  of  calcium,  which 
^mains  in  solution;  the  carbonic  acid  of  the  marble  escaping,  and 
16  liberated  oxygen  and  hydrogen  combining  to  form  water. 
he  subsequent  steps  of  the  process  are  merely  intended  to  fur- 
ish  a  pure  solution  of  the  chloride,  of  definite  strength. 

Properties  and  Incompatibilities.  This  solution  is  inodorous,  has  a 
itterish,  acrid  taste,  and  yields  precipitates  with  sulphuric  acid, 
le  soluble  sulphates,  phosphates,  tartrates,  and  carbonates,  the 
duble  salts  of  silver  and  lead,  the  soluble  protosalts  of  mercury, 
ad  the  pure  alkalies. 

Effects  on  ilie  System.  Chloride  of  calcium  is  a  local  irritant, 
ipable,  when  taken  too  largely  into  the  stomach,  of  producing 
ausea,  vomiting,  purging,  pains  in  the  abdomen,  and  precordial 
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tenderness,  indicating  the  existence  of  inflammation  of  ihe  dk 
mentary  mucous  membrane.  It  is  thought  also,  in  over-dosei,  W. 
act  on  the  nervous  system,  causing  giddiness,  trembling,  amill 
pulse,  cold  sweats,  convulsions,  paralysis,  coma,  and  death.  h\ 
medicinal  doses,  it  increases  the  secretions,  and  exercises  an  altenh 
tive  influence,  exhibited  by  the  softening  and  gradaal  dispenioacf 
chronic  swellings  and  indurations. 

Therapeutic  Application.  Before  the  discovery  of  iodine,  and  ik' 
use  as  a  remedy  in  scrofula,  chloride  of  lime  was  among  the  molt 
popular  remedies  in  that  complaint.  It  is  still  occasionidly  used  k 
the  treatment  of  scrofulous  swellings  of  the  external  and  intend 
absorbent  glands;  and,  from  the  united  testimony  of  manypn^ 
titioners,  must  be  admitted  to  possess  useful  powers  in  these  afb 
tions.  It  is  especially  recommended  in  tabes  mesenterica.  Th 
dose  is  from  thirty  minims  to  a  fluidrachm,  to  be  repeated  two  or 
three  times  a  day,  and  gradually  increased  until  it  evince  that  it  ii 
acting,  either  by  nausea  or  some  other  disturbance  of  the  qratea 
The  dose  has  been  increased  to  three  fluidrachms  or  mora  Tb 
solution  has  also  been  used  externally  in  the  form  of  a  bath. 

VI.  SOLUTION    OP    CHLORIDE    OF    BARIUM. —LlQUOl 

B ARii  Chloridi.  U.  S.,  Dub.  —  Solutio  Baryta  MuBiAm 
Ed.  —  8oluti<m  of  Muriate  of  Baryta. 

This  is  made  from  carbonate  of  baryta  in  the  same  method  ai 
the  preceding  preparation  from  the  carbonate  of  lime. 

The  solution  is  inodorous,  has  a  disagreeable  bitter  taste,  and  ii 
precipitated  by  the  alkalies,  sulphuric  acid,  the  soluble  sulphato^ 
carbonates,  and  phosphates,  and  the  soluble  salts  of  silver  and  leid. 

In  overdoses,  it  is  an  energetic  poison,  producing  inflammaboi 
of  the  stomach  and  bowels,  and  symptoms  indicating  great  dii- 
turbance  of  the  nervous  system. 

In  medicinal  doses,  its  effects  are  closely  analogous  to  those  of 
the  chloride  of  calcium,  and  it  is  supposed  to  have  the  same  retoe* 
dial  powers  in  scrofulous  diseases,  for  which  it  was  formerly  con- 
siderably used;  though  the  apprehension  of  its  poisonous  ef^ 
limited  its  employment.  It  is  at  present  very  little  used.  The 
commencing  dose  of  the  solution  is  from  five  to  ten  roinimfl,  to 
be  gradually  and  cautiously  increased  until  nausea,  giddiness,  (V 
other  unpleasant  symptoms  occur,  when  it  must  be  again  dimi- 
nished. 

In  cases  of  poisoning,  whether  from  this  chloride  or  that  of  1'™^ 
the  proper  antidotes  are  the  alkaline  sulphates,  which  sboald  bd 


p.  m.]  CHLORIDE  OF  SODJUIC  868 

IvBD  with  large  qaantities  of  water;  and,  if  necessary  in  order  to 
bvcoate  the  stomacb,  recourse  must  be  had  to  emetics,  or  the 
famach  pnmp.  The  symptoms  must  afterwards  be  counteracted 
^  q^iates,  and  other  remedies  which  may  seem  at  the  time  to  be 
p|dicable. 

VII.  CHLORIDE  OF  SODIUM.— SODII  Chloridum.  J7.  &, 
^Muf.,  Dub.  —  SoDiE  MuRiAS.  Ed.  —  Common  Salt.  —  Mu- 
|vff  of  Soda. 

Common  salt  is  too  well  known  to  require  description.  I  pro- 
pBd|  therefore,  immediately  to  treat  of  its  effects  and  remedial 

Effects  on  the  System.  Common  salt  is  essential  to  health.  The 
nesistible  and  almost  universal  craving  for  it,  both  by  man  and 
he  higher  animals,  is  strong  evidence  that  it  has  some  important 
mpoee  or  purposes  in  the  animal  economy;  and  this  is  confirmed 
U  its  invariable  presence  in  the  blood.  But,  while  thus  essential 
D  the  higher  orders  of  animal  existence,  it  seems  to  be  noxious  to 
ome  of  the  lower,  and  is  even  poisonous  to  the  leech.  What  are 
la  special  uses  is  not  satisfactorily  known.  To  supply  muriatic 
leid  to  the  digestive  process,  and  soda  to  the  blood,  are  conjectu- 
"dy  ascribed  to  it  as  characteristic  offices;  but  the  probability  is, 
hat  there  are  other  important  purposes,  connected  with  the  forma- 
ioD  and  preservation  of  the  blood,  which  it  is  intended  to  fulfil, 
ndependently  of  chemical  decomposition.  The  want  of  it  impairs 
lie  general  health;  and,  as  there  is  some  reason  to  believe,  disposes 
O  a  condition  of  the  blood,  analogous  to  that  which  characterizes 
bw  fevers,  and  favouring  the  occurrence  of  gangrene,  and  of  passive 
hemorrhages.  Dr.  Probart,  of  England,  relates  the  case  of  a  patient 
iflected  with  gangrene  of  the  lungs,  who  had  abstained  from  the 
lee  of  salt  for  five  years.  {Transact,  of  Prov.  Med.  and  Surg.  Assoc,, 
trii.,  851.)  A  belief,  too,  has  long  prevailed,  that  the  want  of  salt 
in  the  food  disposes  to  the  development  and  propagation  of  worms 
in  the  bowels.  But  few  opportunities  are  offered  us  for  judging  of 
the  effects  of  an  entire  absence  of  common  salt;  for,  even  though  it 
irere  not  used  as  a  condiment,  or  even  in  the  preparation  of  food, 
fet  it  is  so  widely  diffused  in  nature,  that  it  is  scarcely  possible  to 
Bet  and  drink  without  receiving  a  portion  of  it  into  the  system. 

It  has  been  thought  that  an  excessive  use  of  it  gave  rise  to  serious 
iiaorders  of  health,  and  among  others  to  scurvy ;  as  this  disease  is 
Apt  to  prevail  among  seamen,  who  are  often  for  a  long  time  confined 
to  the  use  of  salted  meats;  but  experience  has  shown  that  it  is  not 
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the  salt  meat,  but  the  want  of  fresh  vegetable  food,  that  causes  Ua 
disease ;  for,  with  a  sufficient  supply  of  the  latter,  salted  food  mij 
be  eaten  to  any  extent  without  causing  scurvy.  Dr.  Garrod  aaoer- 
tained  that  one  of  the  effects  of  common  salt  on  meat  is  to  ezpd 
the  salts  of  potassa,  which  he  found  less  in  proportion  in  them  thu 
in  fresh  meat;  and  he  has  rendered  it  probable,  that  the  want  of  the 
potassa  salts  in  scorbutic  blood  is  one  of  the  circumstances  whid 
favour  the  production  of  that  disease. 

At  present,  it  is  believed  that  an  excess  in  the  use  of  common 
salt  disposes  rather  to  an  elevated  state  of  the  vital  processes,  to) 
increased  fulness  of  the  system,  and  a  plethoric  state  of  the  circu- 
lation, than  to  the  opposite  condition  of  health. 

In  moderate  excess,  salt  promotes  the  appetite  and  invigorates 
digestion,  and  seems  to  operate  as  a  tonic.  More  largely  taken,  it 
irritates  the  stomach,  and,  in  very  large  doses,  operates  as  an  emetic, 
and  sometimes  as  a  cathartic,  causing  at  the  same  time  excessive 
thirst.  It  is  even  capable  of  acting  as  a  poison  in  enormous  qniD- 
tities.  Dr.  Christison  mentions  the  case  of  a  man  who  took  t 
pound  of  salt,  and  died  in  consequence,  with  symptoms  of  gastro- 
enteric inflammation. 

Therapeutic  Applkaiion.  Common  salt  is  used  remedially  for  two 
purposes  prominently;  for  producing  irritation  locally,  and  to  ope- 
rate as  an  alterative  tonic  to  the  system  at  large;  and  the  two  pur- 
poses are  often  jointly  fulfilled. 

In  commencing  convalescence  from  acute  diseases  of  some  dura- 
tion, in  which  the  system  has  received  but  a  scanty  supply  of  salt, 
I  have  found  nothing  more  grateful  to  patients  generally  than  a 
little  salt  ham,  or  salt  dried  beef,  broiled  in  thin  slices,  and  eaten 
with  bread  and  a  cup  of  black  tea.  It  is  often  the  first  thing  that 
the  appetite  and  the  stomach  will  receive,  in  the  way  of  food;  and 
it  has  seemed  to  me  to  act  favourably,  by  improving  the  appetite 
and  invigorating  digestion. 

In  scrofulous  affections^  which  are  characterized  by  a  deficiency  of 
vital  force,  salt  operates  beneficially  in  various  ways;  and,  in  the 
treatment  of  these  cases,  the  inquiry  should  always  be  made,  whe- 
ther the  patient  uses  sufficient  salt  in  his  food,  and,  if  not,  care 
should  be  taken  to  correct  the  deficiency.    The  sea  air,  loaded  as  it 
is  with  salt,  is  noted  for  its  favourable  influence,  especially  in  con- 
nexion with  sea  bathing,  in  most  scrofulous  affections;  we  might, 
indeed,  say  in  all,  with  the  exception  of  phthisis,  in  which,  from  its 
irritant  effect  on  the  lungs,  it  sometimes  acts  injuriously.    Few  re- 


m.]  CHLORIDE  OF  80DIUK.  866 

Bare  more  efficient  in  the  scrofula  of  children^  whether  affecting 
Mids,  the  joints,  or  the  spine,  than  sea  air  and  sea  bathing. 
i  the  latter  is  not  attainable,  it  may  be  imitated  by  the  use  of  the 
Etih,  which  often  does  good  in  the  complaint.  The  bath  may  be 
nrm,  or  hot,  according  to  the  special  indications.  If  reaction 
place  readily,  the  first  may  be  employed ;  if  there  is  great 
ty,  the  last;  in  intermediate  states,  the  second.  Another  mode 
ich  Bait  is  used  in  scrofula  is  by  topical  application  to  the 
m  and  ulcers.  A  poultice  made  with  strong  brine  proves 
.  sometimes  in  dispersing  obstinate  glandular  swellings.  It 
dftequently  produces  irritation  of  the  skin,  and  even  a  pus- 
eroption ;  but  these  effects  probably  contribute  to  the  result 
gangrenous  conditions  of  disease^  as  suggested  by  Dr.  Probart, 
ioD  should  be  directed  to  the  previous  habits  of  the  patient, 
ation  to  the  use  of  salt;  and  the  employment  of  it,  without 
pecial  grounds  of  prescription  in  the  previous  want  of  it, 
i  possibly  be  useful  in  these  affections.  Dr.  Probart  thought 
rived  advantage  from  it  in  gangrene  of  (he  lungs, 
nfftctions  of  the  liver^  it  is  thought  to  have  proved  serviceable 
local  application;  and,  considering  how  useful  many  of  the 
d  mineral  waters,  which  usually  contain  common  salt,  have 
1  in  hepatic  disease,  it  is  not  going  too  far,  to  claim  a  portion 
St  of  the  advantage  produced,  for  the  alterative  influence  of 
It  over  the  liver. 

»  in  which  there  has  been  a  great  loss  of  saline  matter  from 
)od  offer  an  indication  for  the  use  of  salt.  This  indication  is 
lently  presented  in  epidemic  cholera^  in  which  salt  has  been 
|red  in  various  ways,  with  apparent  advantage.  Many  prac- 
rs  commence  the  treatment  of  this  disease  with  an  emetic 
r  common  salt,  which  they  give  also  by  enema.  Though  no 
kte  for  this  mode  of  using  the  medicine  in  that  disease,  I 
)  that  it  may  be  usefully  employed,  in  many  instances,  espe- 
after  the  vomiting  has  been  arrested,  in  small  doses,  fre- 
y  repeated,  in  connexion  with  the  bicarbonate  of  soda;  and 
understand,  also,  that  a  strong  impression  made  by  it  on  the 
B  membrane,  in  the  first  stage,  may  prove  useful;  but  there 
no  ground  for  pushing  it  so  far  as  to  produce  emesis,  or  to 
that  result  In  the  collapse,  or  approaching  collapse,  it  may 
d  as  a  bath ;  and,  with  the  carbonate  of  soda,  dissolved  in  a 
quantity  of  water,  may  be  injected  into  the  veins,  in  positive 
of  collapse,  otherwise  desperate.     "Wonderful  revival  ofWn 
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takes  place  after  the  injection;  tbough,  unfortaDatelj,  the  £ital 
symptoms  generally  return,  and  the  remedy  fails  of  ultimate  good. 
Still  some  cases  appear  to  have  been  rescued  by  it. 

Common  salt  is  among  the  numerous  remedies  which  have  been 
found  to  cure  intermittent  fever,  and  has  been  offered  as  a  suocedt* 
neum  for  quinia,  which,  however,  it  is  not  likely  to  supersede. 

As  a  local  irritant,  there  is  one  highly  valuable  use  of  commoD 
salt,  in  which  it  shows  extraordinary  powers.  At  the  commenoe- 
ment  of  hcemoptysis,  the  case  must  be  very  severe,  indeed,  which 
will  not  yield  temporarily  to  from  one  to  four  drachms  of  sal^ 
taken  dry  into  the  mouth,  and  swallowed  as  the  patient  can  bat 
effect  it.  I  presume  that  it  acts  by  the  powerful  impressioD  it 
makes  on  a  large  surface  of  mucous  membrane  in  the  mouth,  throat, 
and  oesophagus,  thereby  calling  off  vascular  excitement  from  the 
seat  of  the  hemorrhage,  in  another  portion  of  the  same  membnoe. 

There  are  not  many  remedies  more  efficacious  than  a  slrtmg  hi 
salt  bath  in  obstinate  cases  of  diarrhosa,  especially  when  associated 
with  deranged  hepatic  secretion.  In  one  desperate  case  of  the  kiod, 
in  which  the  patient  was  reduced  to  the  lowest  stage  of  emaciation 
and  debility,  with  copious  dark  stools,  and  violent  griping  painfl, 
and  in  which  the  previous  treatment  had  not  appeared  to  mike 
any  impression,  amendment  began  to  take  place  soon  after  the  oom- 
mcncement  of  this  remedy  used  twice  daily,  and  continued  on  to 
perfect  recovery  under  it.  The  salt  probably  acted  at  once  rcTul- 
sively,  and  as  an  hepatic  alterative. 

As  a  local  irritant,  common  salt  is  frequently  used  in  purgative 
enemata. 

With  large  quantities  of  water,  it  has  also  sometimes  been  given 
as  a  catliartic, 

I  have  already  spoken  of  its  use  as  an  emetic  in  cholera,  fi'n* 
nected  with  mustard,  it  might  be  used  in  some  cases  of  gastric  col- 
lapse, in  pernicious  fever. 

As  an  antfielvwUic,  it  has  been  used  both  internally  and  by  eneffla. 
In  the  latter  method,  it  is  one  of  the  most  efficacious  remedies  in 
ascarides;  and,  should  a  leech  be  swallowed,  or  find  its  way  into 
the  rectum,  common  salt  would  be  the  proper  remedy,  being  ad- 
ministered so  as  to  come  in  contact  with  the  worm. 

Administration.  As  an  alterative,  from  two  grains  to  a  drachm 
may  be  given  for  a  dose,  as  an  emetic  one  or  two  ounces,  and  as  a 
purgative  from  half  an  ounce  to  an  ounce  in  half  a  pint  of  water. 
From  half  an  ounce  to  two  ounces  may  be  used  for  an  enema  with 
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Wk  pint  of  water.  In  the  preparation  of  the  salt  bath^  four  ounces 
■Mj  be  used  for  every  gallon  of  water ;  and  the  proportion  may  be 
doubled  or  tripled,  if  a  very  strong  impression  on  the  surface  is 
Aenred. 

TIIL  MURIATE  OF  AMMONIA.— AMMONIA  MURIAS.  U.S.y 

JS£,  Dvb. — AMMONiiE  Hydroghloras.  Land. — Sal  Ammo- 
miae. — Chloride  of  Ammonium. 

Sal  ammoniac  is  procured  from  several  sources,  but  is  at  present 
fhrepared  chiefly,  on  a  large  scale,  from  the  impure  ammonia  ob- 
ftiiied  in  the  manufacture  of  coal  gas,  and  in  the  destructive  distil- 
kltion  of  bones. 

Sensible  and  Chemical  Properties.  It  is  either  in  white,  translu- 
not,  ooneavo-convex  cakes,  or  fragments  of  such  cakes,  of  a  tough 
Ibraos  structure,  inodorous,  of  a  saline  and  pungent,  or  acrid  taste, 
Mry  Bolable  in  water  cold  or  hot,  producing  cold  while  dissolving, 
■nd  soluble  also  in  alcohol,  though  but  slightly  so  when  that  liquid 
h  concentrated.  The  salt  deliquesces  somewhat  in  a  moist  air.  It 
li  chemically  characterized  by  being  completely  volatilized  by  heat, 
kj  yielding  the  odour  of  ammonia  when  rubbed  with  lime,  and  by 
aSnrding,  on  the  addition  of  nitrate  of  silver  to  its  solution,  a  white 
precipitate  of  chloride  of  silver,  which  darkens  on  exposure,  and  is 
iBBoInble  in  nitric  acid  cold  or  hot,  but  is  readily  dissolved  by  solu- 
tion of  ammonia.  It  renders  corrosive  sublimate  more  soluble  in 
irater,  and,  by  reaction  with  calomel,  produces  a  solution  which 
may  act  violently  as  a  corrosive  poison. 

IncompaiibUa.  These  are  the  alkalies  and  alkaline  earths,  the 
strong  acids,  and  the  soluble  salts  of  lead  and  of  silver. 

Effects  on  the  System.  Muriate  of  ammonia  is  a  local  irritant, 
and,  when  absorbed,  acts  as  an  alterative,  increasing  secretion,  and 
stimulating  generally  the  cell-action,  while  it  exercises  little  if  any 
influence  on  the  heart. 

In  its  local  effects,  it  moderately  irritates,  and,  very  freely  applied, 
may  inflame  the  skin,  though  much  less  energetic  in  these  respects 
than  the  carbonate.  Internally  taken,  if  swallowed  in  powder,  it 
produces  a  feeling  of  coolness  in  the  stomach,  but,  in  solution, 
causes  the  contrary  sensation  of  warmth,  which,  if  the  dose  is 
■omewhat  large,  may  be  attended  with  epigastric  uneasiness  or 
oppression.  The  secretions  are  notably  increased,  especially  that 
of  the  bronchial  tubes,  and  other  mucous  membranes.  Diuresis 
and  perspiration  are  also  frequently  induced,  and  menstruation  is 
said  to  be  promoted.    Yery  freely  taken,  the  salt  is  apt  to  operate 


868  ALTERATIYSS.  [PARa 

on  tbe  bowels ;  but,  in  small  closes,  is  «aid  rather  to  favour  comti* 
pation  than  otherwise.  The  pulse  is  either  diminished  in  fineqneocf, 
or  not  affected. 

With  these  effects,  there  is  an  alterative  influence,  exhibited  k 
the  resolutioif  of  tumefactions,  and  the  softening  of  induntioD^ 
which  may  be  attributed  to  a  stimulant  influence  on  the  oltioilB 
cell-action,  resembling  that  of  mercury  and  iodine. 

In  over-doses,  sal  ammoniac  is  said  to  occasion  vomiting  anl 
purging,  with  other  symptoms  of  gastro-enterio  inflammation.  Oi 
the  inferior  animals  it  has  been  found,  when  very  largely  given,  W 
produce  poisonous  effects,  consisting  in  inflammation  of  the  it 
mentary  canal,  and  great  disturbance  of  the  nervous  system,  M 
indicated  by  convulsions,  paralysis,  and  coma.  It  has  beenassertfl^ 
moreover,  to  cause  inflammation  of  the  stomach  in  these  anizDil^ 
when  introduced  largely  into  the  circulation  throagh  any  otlNi 
avenue. 

I  have  met  with  no  account  of  fatal  effects  from  it  in  man;  M 
it  might,  no  doubt,  prove  poisonous  in  a  very  large  quantity,  takfli 
at  one  dose.  Sundelin  states  that  its  long-continued  use  disorden 
digestion,  but  does  not  produce  general  cachexia.  He  had  given  k 
for  months,  in  large  doses,  and  seen  no  other  ill  effects  than  thoM 
exhibited  by  the  digestive  organs.  (Sundelin,  quoted  by  Feradi 
Mat.  MecL^  3d  ed.,  p.  448.)  The  salt  is  asserted  to  have  entered  tte 
circulation,  and  to  have  escaped  by  the  emunctories  unchanged, 
when  taken  in  large  quantities. 

From  what  has  been  stated,  the  inference  will  be  drawn  thit 
muriate  of  ammonia  may  be  given  pretty  freely,  when  it  may  seem 
to  be  indicated,  without  apprehension  of  serious  consequences;  tbe 
simple  rule  being  observed,  to  restrain  it  within  the  point  of  pro-    | 
ducing  gastro-intestinal  irritation. 

Therapexitlc  Application,  It  is  uncertain  when  sal  ammoniac  fint 
(*ame  into  use  as  a  medicine.  It  was  probably  known  to  the  ancient 
Egj^ptians;  but  we  have  no  positive  evidence  of  the  fact.  Its  lu- 
thentic  history  ascends  only  to  the  period  of  the  Arabians.  At 
present,  though  comparatively  little  employed  in  this  country  or  in 
Great  Britain,  it  is  much  used  on  the  continent  of  Europe,  espe- 
cially by  the  German  physicians,  who  esteem  it  very  highly.  Tlw 
main  purposes  which  it  is  thought  to  answer  are,  to  stimulate  the 
secretions,  and,  through  its  alterative  properties,  to  promote  the 
resolution  of  tumefactions  and  indurations,  and  obviate  chronic 
inflammation. 
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It  is  given  in  v3Xf Artie  diseases;  after  the  subsidence  or  redaction 
irf  excitement,  in  which  the  secretions  are  scanty,  and  the  depura- 
tion of  the  blood  imperfect;  and  especially  when  there  is  an  indi- 
Bition  for  an  increase  of  the  mucous  secretions,  or  for  an  alterative 
influence  on  diseased  mucous  membranes. 

In  inflawmiiiMra,  too,  it  is  looked  on  as  a  most  valuable  resource, 
keing  given  in  the  advanced  stiEiges,  under  the  same  circumstances 
pncisely  as  those  which,  with  us,  are  usually  considered  as  indi- 
Mting  the  use  of  mercurials.  It  is  believed  to  act  favourably  by 
pRHnoting  the  secretions,  modifying  the  disposition  to  fibrinous  exu- 
Aifcbn,  and  hastening  the  absorption  of  the  fibrin  already  exuded. 
iAoate  inflammiUions  of  the  air-passages^  of  the  gastric  mucous  membrane^ 
■nd  of  the  urinary  passages,  pleuritis,  peritonitis,  and  pneumonia  are 
MK>ng  the  complaints  in  which  it  has  been  specially  recommended. 
l^pneumania  it  is  believed  to  promote  the  resolution  of  the  hepa- 
ftbed  lung.  In  pseudo-membrofnous  croup,  and  bronchitis  of  the  same 
4kvader,  it  is  thought  to  favour  the  loosening  and  expulsion  of  the 
membrane,  as  well  as  to  modify  the  tendency  to  its  forma- 
But,  in  all  these  inflammations,  it  should  be  preceded  by  the 
depletory  measures. 

It  is  considered  to  be  still  more  applicable  to  chronic  inflamma- 
than  to  the  acute.  In  bronchitis,  with  thickening  of  the  mu- 
cous membrane  or  copious  mucous  secretion,  in  pyelitis  and  catarrh 
^fike  bladder,  and  in  leucorrhoea  from  chronic  inflammation  or  ulcera- 
tion of  the  uterus  or  vagina,  it  is  deemed  peculiarly  useful ;  as  also 
in  the  inflammations  attended  with  induration  or  enlargement,  as 
tkxomc  pneumonia,  hepatitis,  and  splenitis. 

It  has,  moreover,  been  found  useful  in  non-inflammatory  enlarge- 
^Henls  of  the  liver  and  spleen,  in  uterine  and  ovarian  tumours,  and  in 
ttUbmtnaZ  tumefaction  with  disease  of  the  mesenteric  glands. 

In  short,  muriate  of  ammonia  would  seem  to  rank,  among  the 
Qermana,  in  its  remedial  powers,  along  with  iodine  and  mercury. 

It  has  proved  successful  in  certain  cases  of  neuralgia,  has  been 
practically  recommended  in  hemicrania,  and,  in  consequence  of  a 
■opposed  excitant  influence  over  the  uterus,  has  been  considerably 
rifled  as  an  emmenagogue. 

The  dose  is  from  five  to  thirty  grains,  repeated  every  two  hours, 
■ad  increased  if  necessary.    When  a  refrigerating  effect  is  required 
in  the  stomach,  it  may  be  given  in  powder,  with  sugar  or  syrup ; 
otherwise,  dissolved  in  sweetened  and  aromatized  water. 
VOL.  n.— 24 
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Extenxally^  it  is  occasionally  used  for  obtaining  the  effects  df 
cold,  which  it  produces  when  dissolving.  For  the  method  of  pn> 
paring  a  frigorific  mixture  with  this  salt  and  nitre,  see  tv/L  1,^.107. 
Introduced  into  a  bladder,  it  may  be  substituted  for  ice,  in  casesot 
vascular  determination  to  the  brain,  hernial  tumours,  &a 

In  powder^  sal  ammoniac  is  sometimes  used  as  a  sternutatorj,ail 
in  solution  as  a  gargle  in  chronic  and  ulcerative  angina^  and  as  a  fr 
cutient  lotion  to  the  surface.  The  solution  may  be  made  of  difiM 
strengths,  according  to  the  effect  desired,  varying  from  balftt 
ounce  to  two  ounces  in  a  pint  of  water,  or  of  a  mixture  of  witff 
with  one-quarter  of  its  bulk  of  alcohol.  In  this  way,  it  is  used  ii 
enJ/irgemerits  of  the  absorbent  glandSy  scrofulous  swelling  of  the  hiKtai 
odier  joints^  enlarged  thyroid^  hydrocele^  sprains^  bruises^  &c;  beisg 
applied  upon  cloths  saturated  with  it,  or  as  a  lotion.  It  is  aln 
much  used  in  weaker  solution,  of  from  one  to  four  drachms  intbs 
pint,  as  a  gentle  stimulant,  in  ulcers  and  cutaneous  eruptions. 

A  rubefacient  plaster  may  be  made,  by  melting  together  half  tt 
ounce  of  lead  plaster  and  two  drachms  of  soap,  and,  when  tbe  solor 
tion  is  nearly  cold,  rubbing  with  it  half  a  drachm  of  sal  ammoDia^ 
The  ammoniacal  salt  is  decomposed,  with  the  gradual  escape  d 
ammonia,  which  is  the  real  rubefacient  agent. 

IX.  CHLORATE  OF  POT ASSA.  —  PoTASS^  CHLOR.iS.  1% 
Lond,^  Dub. 

Prqmration.  This  salt  is  prepared  in  several  methods,  the  simpW 
of  which  is  to  pass  chlorine  through  solution  of  potassa  to  complete 
saturation.  Two  salts  are  ultimately  formed,  chloride  of  potassiom 
and  chlorate  of  potassa;  the  former  by  the  combination  of  a  portion 
of  the  chlorine  with  the  potassium  of  a  portion  of  the  potassa;  tbe 
latter  by  the  union  first  of  the  liberated  oxygen  of  the  potassa  wiA 
another  portion  of  the  chlorine,  and  then  of  the  chloric  acid  thos 
produced  with  the  undecomposed  portion  of  the  potassa.  The  chlo- 
rate, being  least  soluble,  separates  by  crystallization  ;  the  chloride 
remaining  in  solution.  For  an  account  of  other  processes,  the  reader 
is  referred  to  the  U.  S.  Dispensatory. 

Seiisible  and  Chemical  Properties.  Chlorate  of  potassa  is  in  whit^ 
shining,  anhydrous  crystals,  inodorous,  of  a  cooling,  saline,  some- 
what sharp  and  disagreeable  taste,  soluble  in  about  16  parts  of 
water  at  00°,  and  much  more  soluble  in  boiling  water.  Like  nitre 
it  parts  readily  with  oxygen,  and  consequently  supports  combus- 
tion.  By  heat  it  gives  up  the  whole  of  its  oxygen,  and  is  conrerted 
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into  chloride  of  potassium,  which  may  be  known  by  the  usual  tests 
for  its  two  constituents. 

Effects  en  the  System.  These  have  not  been  very  carefully  studied; 
but,  so  far  as  they  are  known,  the  salt  appears  to  be  refrigerant, 
somewhat  diuretic,  and  alterative  to  the  blood.  Its  solution,  thrown 
into  the  veins  of  a  dog  by  Dr.  O'Shaughnessy,  was  found  to  change 
the  dark  colour  of  the  venous  blood  to  scarlet ;  and,  according  to 
Dr.  Stevens,  its  internal  administration  has  the  same  effect  of  red- 
dening the  blood,  as  shown  by  the  colour  of  the  gums.  After 
having  been  swallowed,  it  has  repeatedly  been  detected  unchanged  in 
the  urine;  so  that  a  portion  of  it,  at  least,  after  entering  the  circulation, 
escapes  decomposition.  It  is  supposed  by  some  to  possess  resolvent 
and  antiphlogistic  properties;  but  these  have  not  been  satisfactorily 
demonstrated;  though  it  may  very  possibly  act  as  an  arterial 
sedative,  and  thus  prove  useful  in  inflammation,  like  nitrate  of 
potassa,  to  which  it  bears  considerable  analogy  in  several  respects. 

Therapeutic  Application.  This  salt  was  first  employed  as  a  medi- 
cine, under  the  impression  that  it  might  prove  useful  by  imparting 
oxygen  in  certain  putrid  or  malignant  aflfections,  which  were  con- 
jectured to  owe  their  malignancy  to  a  deficiency  of  that  element. 
Among  these  was  scurvy,  which  appeared  to  be  benefited  by  the 
remedy  in  some  cases.  But  this  view  of  its  operation  has  now  been 
generally  abandoned,  though  the  medicine  is  still  employed  with 
apparently  good  effects  in  the  same  diseases.  That  it  does  benefi- 
cially modify  the  state  of  the  blood  in  some  of  these  affections  is 
highly  probable ;  but  in  what  manner  it  produces  this  effect  is  not 
known,  and  we  must  be  content,  in  the  present  state  of  our  know- 
ledge, with  considering  it  merely  as  an  alterative.  After  all,  it  is 
by  no  means  certain  that  it  may  not  prove  useful,  as  originally 
supposed,  by  oxygenizing  the  blood  and  the  tissues ;  for,  though  a 
portion  of  the  salt  has  been  detected  without  alteration  in  the  urine, 
it  has  not  been  shown  that  the  whole  of  it  thus  passes;  and  it  would 
not  be  at  all  likely  to  escape  change  altogether,  considering  the 
great  facility  with  which  it  yields  oxygen  to  substances  having  an 
affinity  for  that  element. 

The  complaints  in  which  it  has  been  used,  with  most  supposed 
advantage,  are  those  in  which  a  depraved  state  of  the  blood  shows 
itself  by  malignant  typhoid  symptoms,  and  a  disposition  to  phage- 
denic ulceration,  and  gangrene. 

Scurvy  has  been  mentioned  among  those  in  which  it  has  proved 
useful.    Should  Dr.  Garrod's  view  of  the  nature  of  this  affection, 
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that  it  is  connected  essentially  with  a  deficiency  of  the  salts  of 
potassa  in  the  system,  prove  to  be  well  founded,  the  benefidil 
effects  of  the  chlorate  of  potassa  will  be  readily  explicable. 

In  febrile  diseases  of  a  low  type^  especially  those  in  which  there  ii 
a  tendency  to  gangrene  or  destructive  ulceration,  it  has  been  miicii 
used  and  highly  commended.  Among  these  are  scarlatina^  smfkU- 
pox  in  its  advanced  stages,  and  nuxlignani  erysipelas;  in  all  of  which 
it  is  used  internally,  and  locally  as  a  wash,  when  ulceration  or  gas* 
grcne  has  taken  place.  It  might  be  very  appropriately  tried  in  thil 
low  febrile  condition,  attended  with  a  disposition  to  purulent  depo 
sits,  and  a  feeble  erysipelatoid  inflammation,  which  is  varioadj 
considered  as  metastatic  abscess^  phlebitis^  and  purulent  infection  of  the 
blood. 

Another  complaint,  in  which  it  seems  to  have  proved  efficacioo^ 
is  that  ulcerative  affection  of  the  mouth  and  fauces^  frequently  attended 
with  false  membrane,  not  unfrequently  ending  in  gangrene^  sonM* 
times  gangrenous  from  the  outset^  and  always  characterized  by  a/wl 
breath,  which  is  peculiarly  apt  to  attack  children  badly  fed,  or  in 
other  ways  debilitated.  In  the  year  1844,  Dr.  Sayle  reported,  in 
the  London  Medical  Times,  two  severe  cases  of  the  disease,  occor- 
ring  in  young  children,  which  rapidly  recovered  under  the  dailj 
use  of  about  a  drachm  of  the  chlorate,  given  in  divided  dosei 
Drs.  Hunt  and  Uawkins  afterwards  imitated  and  recommended 
the  practice,  advising  from  a  scruple  to  a  drachm  of  the  medicine 
to  be  administered  in  twenty-four  hours.  Still  further  testimony 
to  the  same  effect  has  been  subsequently  given ;  and  there  can  be 
little  doubt  of  the  usefulness  of  the  remedy. 

In  other  ulcerative  ailections,  it  seems  to  have  been  found  equally 
efficacious.  In  mercurial  stomatitis,  it  has  recently  been  eraploved 
with  great  success,  both  in  adults  and  children,  by  MM.  Berpia 
and  Blache,  who  found  it  to  act  with  wonderful  rapidity  in  the 
cure  of  that  afibction  ;  and  M.  Blache  also  confirms  the  preceding 
testimony  of  the  extraordinary  efficacy  of  the  remedy  in  the  ulcera- 
tive pseudomembranous  complaint  referred  to  in  the  preceding 
paragraph.  He  is  also  disposed  to  recommend  it  in  ordinary 
pseudomembranous  angina,  but  does  not  speak  of  it  with  the  same 
confidence.  {Archives  Oen,,  Avril,  1856,  p.  477.) 

Mr.  Stanley,  of  London,  is  said  to  use  the  remedy  intemallj  io 
the  phagedenic  ulcerations  of  syphilis,  {Land,  Med,  Times  ondG^ 
May,  1865,  p.  504.) 

In  gangrene  of  the  lungs,  and  other  spontaneous  gangrenous  affec- 
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tioos,  it  might  be  conjoined  with  other  remedies  with  reasonable 
hope  of  benefit. 

In  epidemic  cholera  it  has  been  strongly  recommended,  and  much 
nsed,  in  connexion  with  other  salts,  especially  chloride  of  sodium 
and  carbonate  of  soda,  with  the  object  of  restoring  a  due  saline 
condition  to  the  blood.  It  is  employed  by  the  mouth,  by  the  rec- 
tum, in  the  form  of  a  bath,  and  by  injection  into  the  veins.  How 
much  of  any  supposed  advantage  is  owing  to  the  chlorate  of  po- 
tassa,  it  would  be  difficult  to  determine. 

The  dose  is  from  ten  to  thirty  grains,  which  may  be  repeated 
every  two  or  three  hours,  so  as  to  amount  in  the  twenty-four  hours 
to  two  drachms  or  more  for  an  adult,  and  from  half  a  drachm  to  a 
drachm  for  a  child.  It  should  be  given  dissolved  in  two  or  three 
fiuidounces  of  water. 

Topically^  the  salt  is  used  as  a  mouth  wash  or  gargle  in  ulcera- 
tion of  the  mouth  and  fauces,  as  an  injection  in  oz88na,  and  as  an 
application  to  indolent  and  phagedenic  ulcers  of  the  surface,  and 
to  cancerous  sores,  which  it  is  said  to  cleanse.  For  this  purpose, 
a  solution  may  be  used  containing  from  one  to  four  drachms  in  a 
pint  of  water. 

V.  SULPHUR.  U.  8.,  Land.,  Ed. 
WASHED  SULPHUR.— Sulphur  Lotum.  U.  S. 

Oriffin.  Sulphur  is  obtained  for  medical  use  from  volcanic  dis- 
tricts, where  the  ground  is  in  many  places  richly  impregnated  with 
this  substance,  sublimed  from  the  interior  of  the  earth.  It  is  sepa- 
rated by  sublimation  or  distillation  from  the  earthy  matters  con- 
taining it,  and  is  afterwards  purified  by  a  new  sublimation  or 
distillation;  in  the  latter  case,  being  run  into  cylindrical  moulds 
when  melted,  and  constituting  the  roll  sulphur  or  stick  brimstone  of 
commerce;  in  the  former,  condensed  immediately  from  vapour  into 
a  crystalline  powder,  commonly  called  flozoers  of  sulphur.  In  the 
latter  state,  it  is  the  sulphur  of  the  U.  S.  Pharmacopoeia.  This, 
however,  is  still  not  quite  pure;  always  containing  a  small  pro- 
portion of  sulphuric  acid,  resulting  from  the  oxidation  of  sulphur 
in  the  process.  For  external  use  the  impurity  is  rather  an  advan- 
tage than  otherwise;  but,  when  intended  to  be  given  internally, 
the  ordinary  flowers  of  sulphur  should  be  well  vrashed  with 
hot  water,  in  order  to  separate  the  acid.    Thus  prepared,  it  is 
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denominated  in  oar  Pharmacopoeia,  toashed  Sulphur  or  Sulphub 
LoTDM,  and  is  the  form  always  intended  in  the  following  obsero* 
tions,  when  reference  is  had  to  the  internal  use  of  the  medicine. 

Sensible  and  Cliemical  Properties.  Sulphur  is  in  the  form  oft 
yellow  crystalline  powder,  inodorous  under  ordinary  circumstancei^ 
but  of  a  slight  peculiar  smell  when  rubbed  or  heated,  of  a  feeUe 
peculiar  taste,  insoluble  in  water  and  alcohol,  but  dissolved  bj 
alkaline  solutions,  and  by  the  fixed  and  volatile  oils,  especially 
with  the  aid  of  heat.  It  is  volatilizable,  fusible,  and  combustible; 
beginning  to  rise  into  vapour  at  180°  F.,  melting  at  225°,  and 
boiling  at  600°.  It  burns  with  a  blue  flame,  and  yields  as  the  pro- 
duct of  its  combustion,  sulphurous  acid  gas,  easily  known  byiti 
very  peculiar  pungent  smell,  and  irritating  eflfects  in  the  nostrik 
Sulphur  is  ranked  among  the  elementary  bodies. 

Effects  on  the  System,  In  its  local  effects,  sulphur  is  very  sligbllj 
irritant.  Taken  internally,  in  a  very  small  dose,  it  produces  do 
sensible  effect ;  but,  in  the  quantity  of  a  drachm  or  more,  it  usually 
operates  as  a  laxative,  often  producing  slight  griping  pains,  lo 
its  capacity  of  a  cathartic,  however,  I  shall  treat  of  it  hereafter.  It 
is  said  that,  in  the  lower  animals,  it  has  proved  fatal,  when  giTea 
in  excessive  quantities;  producing  inflammation  of  the  stomadi 
and  bowels.  In  experiments  upon  horses,  in  the  veterinary  school 
at  Lyons,  it  was  found  that  one  pound  destroyed  life.  It  is  said 
also,  in  very  large  doses,  to  have  caused  gastro-enteritis  in  raao. 

Hitherto  we  have  been  considering  only  its  local  effect.  Ilbas 
indeed,  been  questioned  whether  it  is  capable  of  acting  oa  the 
system  at  large.  Of  this,  however,  it  appears  to  me  that  there  can 
be  no  reasonable  doubt.  Even  when  producing  no  obvious  effert 
in  health,  it  operates  not  unfrequently  with  a  favourable  influence 
on  disease ;  but,  if  the  condition  of  the  system  be  carefully  observed, 
after  a  short  period  of  its  continued  use  in  alterative  doses,  evidences 
of  its  action  will  be  detected.  A  sulphurous  odour  generally  ex- 
hales from  the  body  under  these  circumstances;  and  the  same 
smell  can  be  detected  in  various  secretions,  as  the  sweat,  urine, 
and  milk.  Sometimes,  when  the  medicine  has  been  long  coo* 
tinued,  this  odour  is  very  strong.  Besides,  a  slight  increase  of  tie 
secretions  themselves  may  often  be  noticed,  especially  those  of  the 
skin  and  bronchial  mucous  membrane;  and  it  is  said  that  some 
increase  in  the  frequency  of  the  pulse  and  temperature  of  the  sur- 
face, showing  a  gentle  excitement  of  the  circulatory  system,  is 
often  observable.    Another  and  positive  proof  that  it  has  entered 
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the  system  is  aflforded  by  the  blackening  of  silver  worn  in  or  about 
the  body,  as  silver  coin  or  a  watch ;  and  it  is  asserted  that  the  skin 
itself  sometimes  at  length  assumes  a  yellowish  hue.  Sulphur  has, 
moreover,  been  detected,  combined  with  oxygen  or  one  of  the  alka- 
line metals,  in  the  urine.  Thus,  it  was  found  by  Dr.  Griffiths  that 
the  proportion  of  sulphuric  acid,  contained  in  the  urine  in  health, 
was  more  than  doubled  under  the  internal  use  of  sulphur;  and 
Wiihler  noticed  that  the  urine  of  dogs,  under  its  influence,  yielded 
sulphuretted  hydrogen  on  the  addition  of  muriatic  acid,  proving 
the  presence  oft  a  sulphuret. 

Jfode  of  Operation.  From  what  has  been  above  stated  it  follows, 
that  sulphur  is  absorbed  into  the  circulation.  But,  considering  its 
perfect  insolubility  in  water,  how  are  we  to  explain  this  result? 
Simply  by  the  influence  of  the  alkaline  matter  contained  in  the 
alimentary  canal,  either  secreted  with  the  mucus,  or  forming  a  part 
of  the  bile  thrown  into  the  duodenum.  It  has  been  already  stated 
that  sulphur  is  dissolved  by  alkaline  solutions.  The  solution  is 
effected  through  a  chemical  change,  by  which  the  sulphur  is  partly 
oxidized  at  the  expense  of  the  alkali,  and  partly  combines  with  the 
liberated  metal,  the  sulphur  acid  which  is  formed  combining  with 
another  portion  of  the  alkali  to  form  a  sulphite  or  sulphate.  Both 
these  compounds,  the  sulphuret,  namely,  and  the  sulphite  or  sul- 
phate, are  soluble  in  water,  and  consequently  absorbable ;  and  it  is 
in  these  states  of  combination,  probably,  that  the  sulphur  circulates 
in  the  blood.  The  odour  of  the  exhalations  from  the  body  is  pro- 
bably owing  to  the  decomposition  of  the  sulphuret,  as  it  reaches 
the  surface,  and  the  evolution  of  sulphuretted  hydrogen,  either 
through  the  influence  of  the  atmosphere,  or  of  the  acids,  simulta- 
neously secreted.  When  the  sulphite  is  absorbed,  it  must  speedily 
pass  into  the  condition  of  sulphate  by  combining  with  the  oxygen 
of  the  blood ;  and  it  is  in  this  state  that  it  is  generally  eliminated 
with  the  urine.  It  is  thus  obvious  that  the  same  effects  are  pro- 
duced by  sulphur  on  the  system,  as  by  sulphuretted  hydrogen  or 
the  sulphurets,  and  probably  also  sulphurous  acid  and  the  sul- 
phites, when  taken  internally  in  small  doses. 

Therapeutic  Application.  Sulphur  has  been  used  as  a  medicine 
both  internally  and  outwardly  from  ancient  times.  It  was  formerly 
supposed  to  act  favourably  \vi  phthisis ;  but  the  notion  of  its  useful- 
ness in  that  affection  probably  originated  in  the  imperfect  means  of 
diagnosis  possessed  by  our  predecessors,  and  has  been  generally 
abandoned.    At  present  it  is  employed  as  an  alterative,  and  gentle 
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Stimulant  of  the  secretions,  in  chronic  rheumaHanij  fAtonic  and  irregulm 
gout,  various  cutaneous  diseases^  old  paralytic  cases,  and  diCEerent  fom 
of  neuralgia.  It  is  particularly  adapted  to  these  diflferent  afEeciioDi 
when  attended  with  constipation ;  as^  in  connexion  with  its  alteii' 
tive  effects,  it  can  be  so  administered  as  to  maintain  the  bowels  in  a 
wholesome  laxative  state.  A  full  purgative  effect  shoold  be  avoided, 
when  the  sulphur  is  given  to  influence  the  system. 

Of  the  above  mentioned  affections,  chronic  rheumatism  is  prohMj 
that  in  which  it  displays  its  best  powers  as  an  internal  remedy.  It 
is  wholly  unsuitcd  to  cases  having  any  activity  of  inflammatioii, 
and  should  not  be  administered  during  the  existence  of  febrile  heit; 
or  circulatory  excitement.  In  chronic  gout  it  is  of  much  more  on- 
certain  efficacy,  though  probably  not  without  occasional  good  efied; 
especially  in  its  nervous  forms. 

In  chronic  catarrh,  particularly  attended  with  excessive  and  ex- 
hausting expectoration,  it  acts  beneficially  probably  by  a  direet 
stimulant  and  alterative  influence  on  the  diseased  membrane.  It 
has,  from  the  earliest  times  of  its  employment,  had  some  reputatioB 
in  bronchial  diseases.  Asthma  ranks  among  those  supposed  to  be ' 
benefited  by  it ;  but  that  it  is  capable  of  exercising  any  decided 
influence  over  the  paroxysms  of  spasmodic  asthma,  whether  in  pre* 
venting  or  arresting  them,  would  scarcely  be  maintained  at  presenL 
Different  affections  were  formerly  often  confounded  under  tbii 
name;  and  it  was  sometimes  applied  to  simple  chronic  broncbitii^ 
attended  with  dyspnoea.  It  was  probably  in  cases  of  this  kind  thai 
sulphur  proved  useful. 

Much  of  the  reputation  of  sulphur,  as  an  internal  remedy  in  «Ui 
affections,  is  owing  to  its  extraordinary  influence  over  a  special  erup- 
tion when  locally  applied.  Now  that  it  is  believed  to  operate^  in 
scabies,  by  a  direct  poisonous  action  on  the  parasitic  animalcule  oa 
which  that  disease  depends,  and  not  by  an  alterative  influenoe  o& 
the  skin,  which  might  readily  be  supposed  to  extend  to  other  cuti' 
neous  affections,  it  is  not  so  much  relied  on  as  formerly,  as  an  in- 
ternal remedy  in  those  diseases  generally.  Nevertheless,  the  &ok 
seems  to  be,  that  it  has  a  real  influence  over  the  cntaneous  func- 
tions, as  over  those  of  the  bronchial  mucous  membrane,  and  operates 
on  cutaneous  eruptions  as  it  does  on  chronic  catarrh,  with  a  certain 
degree  of  efficiency.  Even  in  scabies,  it  is  supposed  to  have  some 
effect  when  taken  internally ;  the  sulphuretted  hydrogen  developed 
upon  the  surface  of  the  body,  being  perhaps  poisonous  to  the  insects. 
The  cutaneous  affections  in  which,  after  scabies,  it  is  thought  to  be 
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most  effective,  are  porrigo^  chronic  eczema^  and  chronic  impetigo;  but  it 
may  be  used  in  any  one  of  them,  in  which  general  excitement  is 
wanting,  and  the  local  affection  has  subsided  into  the  obstinacy  of 
habitual  wrong  action,  with  little  or  no  tendency  to  acute  inflam- 
mation. 

Besides  the  complaints  mentioned,  sulphur  has  been  used  as  a 
supposed  antiperiodic,  with  considerable  asserted  success,  in  inter- 
mUtent  fever^  the  hectic  paroxysm^  and  periodical  neuralgia ;  as  an 
alterative  in  scrofula  and  secondary  syphilis ;  as  an  emmenagogue  in 
amenorrhoeOj  and  as  an  anthelmintic  against  worms  in  the  bowels. 

It  is  used  in  substance  both  internally  and  externally,  and  in  the 
latter  mode  also  in  the  form  of  vapour.  There  are,  moreover,  va- 
rious chemical  preparations  of  it,  which  exercise  an  alterative  influ- 
ence identical  with  that  of  sulphur,  and  the  consideration  of  which, 
therefore,  belongs  to  this  place.  I  shall  treat  first  of  the  forms  in 
which  sulphur  is  used  with  little  or  no  change,  and  afterwards  of 
its  chemical  preparations. 

Administration.  Sulphur  is  usually  given  in  powder,  the  dose  of 
which,  for  the  alterative  effects  of  the  medicine,  is  from  one  to  two 
scruples  three  or  four  times  a  day.  It  may  be  administered  mixed 
with  syrup,  or  molasses,  or  stirred  up  with  milk. 

Sulphur  Ointment  (Unguentum  Sulphuris,  U.S)  is  made  by 
simply  rubbing  together  one  part  of  sulphur  and  two  parts  of  lard, 
until  thoroughly  mixed.  For  this  purpose  the  unwashed  sulphur 
is  considered  preferable;  as  the  small  portion  of  acid  contained  in 
it  may  add  to  its  efficiency.  This  ointment  is  an  almost  certain 
remedy  for  scabies.  It  should  be  thoroughly  applied  to  every  part 
of  the  body  affected ;  and,  when  the  disease  is  diffused,  the  applica- 
tion should  extend  to  the  whole  surface.  It  may  be  used  daily,  at 
bedtime;  the  patient  being  anointed  in  a  warm  room,  allowed  to 
sleep  in  his  unctuous  coating,  and  in  the  morning  washed  clean  in 
a  bath,  or  with  soap  and  water.  I  have  usually  found  four  such 
applications,  if  thoroughly  made,  sufficient;  but  sometimes  the 
affection  is  not  completely  eradicated ;  requiring  renewed  applica- 
tions, or  the  use  of  some  other  preparation  to  effect  a  permanent 
cure.  A  little  oil  of  lemons  or  of  bergamot  may  be  added  to  the 
ointment,  to  conceal  in  some  measure  its  disagreeable  odour. 

Various  compound  ointments  have  been  recommended,  containing, 
in  addition  to  the  sulphur,  other  substances  poisonous  to  the  insect, 
and  some  odorous  substance  to  cover  the  smell.  Our  officinal 
Compound  Sulphur  Ointment  (Unquentum  SulphuRIS  CoMPOSlTUM, 
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U.S,),  besides  sulphur,  contains  ammoniated  mercury,  salpbnrit 
and  benzoic  acids,  nitre,  and  oil  of  bergamot.  The  London  Col- 
lege directs  a  compound  ointment  containing  sulphur,  white  heUe- 
bore,  nitre,  and  soft  soap,  with  lard.  These  may  possibly  be  some- 
what more  efficacious  than  the  simple  ointment;  but  they  are  moek 
more  irritant  to  the  skin. 

In  the  Paris  hospitals,  they  make  much  use  of  sulphur  oint- 
ment containing  an  alkaline  ingredient.  A  preparation  famooi 
by  the  name  of  "Pommacfe  (rifehnerich"  contains  two  parts  of  sul- 
phur, one  of  carbonate  of  potassa,  and  eight  of  lard.  Another 
formula  directs  fifteen  parts  of  sulphur,  five  of  common  salt,  and 
one  hundred  and  twenty-five  of  lard.  This  is  used  at  the  hospitil 
Saint  Louis,  where  the  patient  is  put  into  an  alkaline  bath  in  the 
evening,  next  day  is  rubbed  over  the  wlaole  body,  every  six  hoars, 
with  the  ointment,  on  the  third  day  takes  another  bath,  and  is  not 
allowed  to  put  on  his  clothes  until  they  have  been  well  baked,  so 
as  to  destroy  the  insect  and  its  eggs.  Two  days  of  treatment  are 
said  to  be  sufficient  to  effect  a  cure.  A  sulphurous  bath  is  some- 
times substituted  for  the  alkaline  bath. 

Instead  of  employing  the  ointment,  some  practitioners  content 
themselves  with  directing  their  patients  to  sleep  between  sheets, 
which  have  been  well  strewed  over  with  the  flowers  of  sulphur. 

Some  combine  the  internal  with  the  external  use  of  the  sulphw; 
but  it  is  very  doubtful  whether  the  cure  is  in  any  degree  hastened; 
or  rather  it  is  pretty  certain  that  it  is  not. 

These  sulphur  ointments  are  also  frequently  used  in  the  treat- 
ment of  other  eruptions,  especially  the  eczematous  and  impetigin- 
ous, in  their  most  chronic  forms.  In  porrigo  or  tinea  capitis,  a 
mixture  of  equal  parts  of  sulphur  and  tar  ointments  has  been  some- 
times used  with  advantage. 

The  following  are  the  chemical  preparations  of  sulphur  in  more 

or  less  general  use. 

—  — ♦ — 

I.  PRECIPITATED  SULPEUR.  — SULPHUR  PR.ECIPITATOf. 

U.  S.^  Land. — Milk  of  Sulphur. — Lac  Sulphuric. 

Precipitated  sulphur  is  made  by  boiling  sulphur  and  lime  toge- 
ther in  water,  filtering,  and  then  precipitating  with  muriatic  acid* 
Certain  chemical  reactions,  between  the  lime  and  sulphur,  throagt 
which  both  are  dissolved,  are  inverted  by  the  muriatic  acid,  whico 
reacts  with  the  ingredients  of  the  lime  so  as  to  form  chloride  oi 
calcium  and  water,  while  the  sulphur  is  separated  and  depositedi 
carrying  with  it  a  portion  of  loosely  combined  water. 
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Precipitated  sulphur  is  in  the  form  of  powder  or  pulverulent 
lamps,  of  a  whitish  cplour,  soft  to  the  touch,  not  gritty  between  the 
teeth  like  the  flowers,  of  a  feeble  odour,  and  a  slight  sulphurous 
tttte.  Its  properties  are  not  materially  different  from  those  of  the 
mblimed  sulphur.  It  was  at  one  time  supposed  to  be  a  hyilrate; 
bat,  when  thoroughly  dried,  it  contains  very  little  if  any  water;  cer- 
tunly  not  enough  to  form  an  equivalent  combination  with  the  sul- 
phur. According  to  Berzelius,  it  becomes  yellow  when  mcltcil, 
giving  out  a  little  sulphuretted  hydrogen;  to  the  presence  of  which, 
therefore,  the  colour  has  been  ascribed. 

It  is  very  apt  to  contain  sulphate  of  lime,  arising  from  the  use 
of  sulphuric  acid  as  the  precipitant  instead  of  muriatic  acid,  the 
former  giving  rise  to  a  nearly  insoluble,  the  latter  a  very  soluble 
compound.  The  presence  of  this  impurity  may  be  suspected,  when 
the  preparation  is  of  a  purely  white  colour.  It  is  left  behind  when 
the  sulphur  is  either  burned  or  volatilized. 

The  effects,  therapeutic  uses,  and  dose  of  the  precipitated  sul- 
phur are  the  same  as  those  of  the  flowers ;  and  its  only  advantage 
is  its  more  impalpable  condition,  and  probably  somewhat  greater 
&cilitj  of  being  acted  on  in  the  prima)  via3,  so  as  to  become  absorb- 
ible. 

II.  SULPHUROUS  ACID.  —  AciDUM  SULPHURIOSUM. 

Though  not  recognized  as  a  distinct  medicine,  this  is  an  agent 
through  which  certain  valuable  effects  of  sulphur  are  obtained,  and 
consequently  demands  a  brief  notice.  It  is  a  gaseous  substance, 
resulting  from  the  combustion  of  sulphur,  having  a  pungent,  dis- 
agreeable, suffocating  odour,  familiar  to  all  who  have  ever  been  in 
the  vicinity  of  a  common  sulphur-match  when  burning.  Water 
ah«)rb3  it  very  largely,  forming  liquid  sulphurous  acid.  It  is  quite 
irrespirable  in  its  pure  state,  causing  a  spasmo<lic  closure  of  the 
glottis.  Diluted  with  atmospheric  air,  it  is  a^lmittcrl  into  the  air- 
passajes,  where  it  acts  as  a  powerful  irritant,  endangering  life  by 
bronchial  and  pulmonary  inflammation. 

In  firmer  times,  the  fumes  of  burning  sulphur  were  UHf*A  an  a 
isinfeotant,  but  it  is  doubtful  whether  they  possess  any  power  of 
thiski^i:  at  least  thev  are  much  inferior  to  chlorine,  by  which 
tbej  nave  been  entirely  superseded. 

Th*y  are  occasionally  applied  to  the  nostrils,  for  the  pur[i^/ic  of 
^3*:' 2  a  strong  irritant  impression,  and  thereby  exciting  th's  c^rre- 
'^  '^er.trea.  in  cases  of  threatened  or  existing  syncope  or  asphyxia, 
^apt  hoireTer,  must  be  taken  not  to  apply  them  too  freely,  lest 
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inflammation  might  be. induced,  or  spasm  of  the  glottis  brought  on 
at  the  time  of  revival. 

But  the  chief  use  of  sulphurous  acid  gas  is  in  the  sulphur  vapour 
bath:  The  patient  is  inclosed  in  a  perfectly  air-tight  box,  made  for 
the  purpose ;  his  head  projecting,  and  the  aperture  around  the  neck 
thoroughly  closed.  Some  sulphur  is  placed  upon  a  piece  of  heated 
iron  within  the  box,  where  it  burns,  filling  the  spaoe  around  the 
patient  with  its  gaseous  product ;  or  the  gas  is  introduced  by  meani 
of  a  tube,  connecting  with  a  small  outer  furnace,  in  which  sulpliar 
is  undergoing  combustion.  The  effect  of  the  gas  is  to  produce  heri^ 
itching,  prickling,  and  pain.  It  probably  operates  more  by  a  direct 
alterative  or  stimulant  influence  on  the  skin  than  through  absorp- 
tion. It  has  been  used  for  the  cure  of  scabies^  which  it  will  ustullj 
effect ;  in  other  obstinate  skin  diseases,  as  chronie  eczema^  itnpdif^ 
prurigo,  kc^  and  in  various  constitutional  affections,  as  chrome 
rheumatism,  scrofulous  complaints,  old  palsieSj  and  cbstinaie  neuralgiL 

As  sulphurous  acid  is  a  powerful  poison  to  plants,  its  aqueoos 
solution  ought  to  be  efficient  in  the  treatment  of  the  cryptogamoos 
skin  affections,  vsporrigo  or  favus,  trichosis  or  ringuxynn  (ftheioalfi 
mentagra  or  sycosis,  and  pityriasis  versicolor,  which  have  all  been 
shown  to  be  at  least  essentially  associated  with,  if  not  dependent 
on,  microscopic  fungi. 

The  alkaline  sulphites  have  been  employed  as  parasyticides.  At 
the  suggestion  of  Professor  Graham,  Dr.  Jenner,  of  London,  gave 
sulphite  of  soda  in  the  dose  of  a  drachm,  three  times  a  day,  in 
yeasty  vomiting,  with  the  view  of  destroying  a  microscopic  fungus, 
called  sarcina  ventriculi,  which  was  known  to  be  associated  with  the 
affection,  and  with  the  desired  effect,  so  far  as  the  destruction  of  the 
plant  was  concerned,  though  the  disease  was  not  cured.  The  sul- 
phites act  by  the  decomposition  produced  by  acid  in  the  stomach, 
the  sulphurous  acid  being  liberated.  When  applied  as  a  local 
remedy,  in  the  above  mentioned  cutaneous  affections,  they  should 
be  used  in  solution  with  an  acid — the  acetic,  for  example— by 
which  the  same  end  may  be  effected. 

III.  HYDROSULPHURIC  ACID  or  SULPHURETTED  HI- 
DROGEN.  —  ACIDUM  HyDROSULPHURICUM. 

Like  the  preceding  agent,  this  holds  no  place  in  the  U.S. or 
British  officinal  catalogues;  but,  being  an  efficient  remedy,  under 
certain  circumstances,  requires  notice.  At  ordinary  temperatures 
it  is  gaseous,  extremely  fetid,  and  fatal  to  animals  if  respired. 
Water  has  considerable  affmity  for   the  gas,  absorbing  twice  or 


CHAP.  IIL]  HYDB08ULPHURIC  ACID.  881 

three  times  its  own  bulk,  and  acquiring  its  ofTensive  smell,  with  a 
disagreeable  sulphurous  taste. 

Water  saturated  with  the  gas,  when  taken  internally  in  moderate 
doses,  produces  the  same  alterative  effects  on  the  system  as  sulphur, 
increasing  the  yarious  secretions,  moderately  exciting  the  circula- 
tion,  and  operating  as  an  alterative  in  similar  affections.  Indeed, 
the  great  probability  is,  that  sulphur  and  sulphuretted  hydrogen 
enter  the  system  from  the  stomach  and  bowels  in  the  same  state  of 
chemical  combination,  resembling  in  this  respect  chlorine  and  hy- 
drochloric acid.  When  taken  in  great  excess,  however,  similarity  of 
action  between  it  and  sulphur  ceases;  for  it  is  scarcely  possible  that 
the  latter,  no  matter  in  what  quantity  it  might  be  administered,  could 
undergo  in  the  stomach  an  amount  of  change,  which  would  equalize 
its  effects  with  those  of  sulphurretted  hydrogen  largely  adminis* 
tared.  I  have  before  stated  that  this,  when  inhaled  in  its  gaseous 
form,  is  very  poisonous.  Air  moderately  contaminated  with  it 
causes  nausea,  headache,  and  general  weakness;  more  strongly, 
convulsions;  and  still  more  strongly,  great  general  depression,  and 
loss  of  sensibility.  It  blackens  the  blood,  and  probably  acts  inju- 
riously by  depraving  that  fluid,  as  well  as  by  a  direct  stupefying 
influence  on  the  brain.  Taken  somewhat  copiously  into  the  sto- 
mach,  in  the  liquid  state,  it  produces  gastric  irritation,  with  nausea 
and  vomiting ;  and,  very  largely  swallowed,  is  said  to  act  in  the 
same  manner  as  when  inhaled,  probably  because  its  quantity  is 
now  beyond  the  protecting  power  of  the  alkaline  matter,  which  it 
encounters  in  any  attempt  to  enter  the  circulation.  As  a  medicine, 
it  has  been  given  in  the  quantity  of  half  a  pint  or  a  pint  in 
twenty-four  hours,  in  divided  doses. 

But  sulphuretted  hydrogen  is  interesting,  in  a  therapeutic  point 
of  view,  chiefly  as  the  active  constituent  of  natural  sulphurous 
waters,  and  as  being  the  main  agent  in  the  therapeutic  operation  of 
artificial  sulphur  baths. 

Kalural  sulphurous  waters  have  long  been  celebrated  for  their 
efficacy  in  numerous  morbid  conditions.  They  are  used  inter- 
nally, and  externally  by  local  and  general  bathing.  No  doubti 
much  of  their  reputed  effect  is  ascribable  to  the  circumstances 
under  which  they  are  used  at  watering  places;  the  comfort  of  re- 
laxation, the  pleasures  and  excitements  of  social  intercourse,  the 
influence  perhaps  of  novelty,  the  fine  scenery  of  the  environs,  pure 
air,  exercise,  &c. ;  but,  all  these  abstracted,  much  is  still  left  which 
can  be  ascribed  only  to  the  effects  of  the  waters.    Of  the  special 


882  ALTERATIVES.  [PARI H 

application  of  this  remedy,  I  shall  treat  under  the  following  heid; 
merely  observing  further,  in  this  place,  that  our  country  aboundi 
with  natural  sulphur  waters,  and  often  in  situations  where  all  tbe 
accessary  advantages,  above  referred  to,  conjoin  with  their  medidnl 
influence  to  act  favourably  on  the  health.  Among  them  may  be 
particularized  the  famous  White,  Salt,  Red^  and  Blue  Sulfkitt 
Springs  among  the  mountains  of  Virginia,  the  Blue  Lick  SpmyxL 
Kentucky,  and  those  of  Sharon  and  Avon  in  New  York. 

One  important  point  in  relation  to  the  sulphurous  waters  is,  thit 
they  should  not  be  taken  internally  when  the  stomach  is  in  a  state 
of  vascular  irritation,  or  disposed  to  it ;  nor  applied  externally  ii 
a  febrile  condition  of  the  system,  or  during  the  existence  of  acate 
inflammation  of  any  one  of  the  important  organs.  Caution  evenii 
required  in  cases  of  imperfect  convalescence  from  these  states,  lost 
a  return  of  them  might  be  provoked. 

IV.  SULPHURET  OF  POTASSIUM. — POTASSII  SULPHUKE. 

TUM.  U.S.^  Lond.^  Ed. — Hepar  Sulphuris.  Dm6. — Um 
of  Sulphur. 

Origin  and  Properties.  This  is  prepared  by  melting  together 
sulphur  and  carbonate  of  potassa.  The  carbonic  acid  escapes, 
and  the  sulphur  and  potassa  mutually  react  so  as  to  produce 
sulphuret  of  potassium  and  sulphate  of  potassa,  which  are,  there- 
fore, the  ingredients  of  the  preparation.  The  sulphuret  contained 
in  it,  and  upon  which  its  peculiar  medical  virtues  depend,  is  sup- 
posed to  consist  of  three  equivalents  of  sulphur  and  one  of  potas- 
sium, and  consequently  to  be  a  tersulphuret  of  potassium.  In  the 
recent  state,  it  is  of  a  liver-brown  colour,  which  has  given  rise  to 
its  ordinary  name.  When  .perfectly  dry,  it  is  inodorous;  but, if 
moistened,  it  acquires  a  slight  smell  of  sulphuretted  hydrogen.  Its 
taste  is  acrid,  alkaline,  bitter,  and  very  disagreeable.  It  is  dis- 
solved by  water,  forming  an  orange-coloured  solution,  which  slowly 
evolves  sulphuretted  hydrogen,  probably  through  the  action  of  the 
carbonic  acid  of  the  air.  Almost  all  acids  decompose  it,  with  the 
formation  of  sulphuretted  hydrogen,  and  the  deposition  of  the  ex- 
cess of  sulphur.  By  exposure  to  the  air,  it  absorbs  oxygen,  the 
sulphuret  is  changed  successively  into  the  hyposulphite,  sfllphite, 
and  sulphate  of  potassa,  and  the  colour  becomes  green,  and  ulti- 
mately whitish. 

Effects  on  the  System.  The  effects  of  sulphuret  of  potassium  ap- 
pear to  be  combined  of  those  of  an  alkali,  and  those  of  sulphur  or 
of  sulphuretted  hydrogen.    Locally,  it  is  irritant,  and  applied,  in  * 
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ynoentrated  state,  to  auj  sensitive  surface,  whether  external  or 
kternal,  will  produce  inflammation,  and  even  corrosion.  Internally, 
8  immediate  effects  depend,  in  some  degree,  upon  the  contents  of 
le  stomach.  If  there  is  acid  among  them,  this  is  neutralized,  a 
aild  neutral  salt  is  substituted  for  the  acrid  sulphuret,  and  sul- 
phuretted hydrogen  is  evolved.  If  not,  the  sulphuret  operates 
lirectly  on  the  stomach,  with  an  irritant  influence  proportionate  to 
Is  quantity,  and,  being  gradually  absorbed,  produces  its  eflfects  on 
be  constitution.  Under  these  circumstances,  it  probably  enters  the 
iiculation  in  the  condition  of  sulphuret,  and  thus  reacts  with  the 
aygen  of  the  blood  so  as  to  be  partly  converted  into  a  sulphate,  in 
rbich  state,  as  well  as  in  its  own  state  unchanged,  it  is  thrown  out 
yj  the  emunctories.  Should  an  acid  have  been  encountered,  and 
mlphuretted  hydrogen  have  been  evolved,  this  is  absorbed;  but,  at 
the  moment  of  encountering  the  blood,  must  react  with  its  soda  so 
IS  to  form  sulphuret  of  sodium,  which  then  acts  and  is  eliminated, 
Id  like  manner  as  the  sulphuret  of  potassium  just  referred  to.  It 
lecms,  then,  that,  whichever  of  these  preparations  of  sulphur  is 
taken,  whether  the  element  itself,  sulphuretted  hydrogen,  or  one  of 
the  sulphurets,  and  whether  or  not  the  latter  encounters  an  acid  in 
the  stomach,  though  the  degree  of  local  irritant  effect  may  differ, 
the  influence  on  the  system  at  large  is  the  same,  at  least  from  proper 
Dedicinal  doses. 

When  taken  duly,  sulphuret  of  potassium  acts  as  a  moderate 
itimulant,  increasing  the  frequency  of  the  pulse,  heat  of  skin,  and 
the  various  secretions,  particularly,  it  is  thought,  the  mucous  secre- 
tion and  that  of  the  liver.  Some  suppose  it  to  operate  with  a 
ipccial  influence  on  the  pelvic  viscera,  determining  the  menstrual 
lod  hemorrhoidal  flux;  but  this,  when  observed,  is  probably  a  mere 
Mscidental  direction  of  a  general  influence. 

In  over-doses,  it  irritates  the  primse  vise,  sometimes  producing 
ttosea,  vomiting,  and  purging;  and,  in  large  quantities,  acts  as  a 
violent  acrid  narcotic  poison;  death  sometimes  following  in  so  short 
»  period  as  fifteen  minutes.  The  symptoms  are  severe  burning  pain 
in  the  throat  and  stomach,  perhaps  vomiting,  and  speedy  and  great 
prostration,  attended  with  convulsions.  The  best  antidote  is  pro- 
l*bly  sulphate  or  acetate  of  zinc,  with  free  dilution.  A  joint  emetic 
•nd  antidotal  effect  might  be  expected.  The  state  of  system  re- 
ining must  be  met,  in  accordance  with  the  obvious  indications. 

Therapeutic  Application.  Carefully  administered,  sulphuret  of 
potassium  may  prove  useful  in  the  complaints  before  mentioned  as 
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being  benefited  by  the  use  of  the  sulphur.  It  has  been  ptrtici' 
larly  recommended  in  chronic  affections  of  the  mucous  membnuMi 
attended  with  copious  muco-purulent  discharges,  such  as  (km 
hrojichitis,  catarrh  of  Uie  bladder^  &c.  In  common  with  other  alkaUiB 
sulphurets,  it  has  been  used  in  pseudomembranous  croup^  in  the  bopt 
of  modifying  the  plastic  secretion,  and  thus  favouring  the  ezpolam 
of  the  membrane;  but  the  results  have  not  been  such  as  to  enooa- 
rage  its  farther  employment.  Indeed,  the  medicine  is  at  preaeBl 
almost  never  prescribed  internally;  as  all  its  good  eSstita  canbl 
obtained  by  milder  remedies,  less  disposed  to  irritate  the  stomaol^ 
and  less  dangerous  in  over-doses. 

The  dose  is  from  two  to  six  grains,  which  may  be  given  dissolved 
in  from  four  to  eight  fiuidounces  of  sweetened  and  aromatizei 
water,  and  repeated  twice  daily.  It  may  also  be  administered  ia 
pill,  which,  however,  is  a  less  eligible  form. 

ExteDial  Use.  It  is  chiefly  as  a  topical  or  external  remedy,  thtf 
sulphuret  of  potassium  is  now  used.  It  may  be  applied  m  lb 
form  of  ointment,  lotion,  or  bath. 

The  ointment  may  be  made  by  rubbing  half  a  drachm  of  the  sot 
phuret  with  an  ounce  of  lard.  It  may  be  used  in  cutaneous  erup- 
tions, as  scabies^  psoriasis,  pityriasis,  and  the  chronic  and  dry  staktif 
eczema  and  impetigo. 

Tjotiom  may  be  made  of  various  strengths,  from  one  drachm  or 
less  to  two  drachms  to  the  pint  of  water.  These  are  employed  in 
the  cutaneous  affections  just  mentioned,  and  also  for  injection  into 
the  nostrils^  ears,  vagina,  urethra,  and  even  the  rectum^  in  chronk  tow* 
purulent  disclmrges  from  these  parts. 

The  bath  is  a  much  more  important  remedy.  Artificial  vlV 
phurous  bat/is  generally  consist  of  a  solution  of  this  salt^  or  of  sul- 
phuret of  sodium,  which  so  precisely  corresponds  in  effect  with  the 
analogous  compound  of  potassium,  that  what  is  said  of  one  majbe 
considered  as  belonging  equally  to  the  other.  I  shall  first  treat  of 
the  effects  of  these  baths,  and  then  of  their  application.  They  are 
usually  applied  warm,  or  in  various  degrees  hot;  as  the  effect  to  be 
produced  is  essentially  excitant,  and  consequently  is  favoured  bf 
an  elevation  of  temperature. 

Considerable  irritation  of  skin  is  produced,  which  reacts  on  the 
system,  and  joins  with  the  heat,  and  the  constitutional  influence  rf 
the  medicine,  to  cause  a  general  excitement,  sometimes  amounting 
to  fever.  In  some  persons,  this  is  so  readily  induced  as  to  render 
them  unfit  subjects  for  the  remedy.  Not  unfrequently  the  irritatiofl 


CHAP,  in.]  ©ULPHURBT  OF  POTASSIUM,  885 

of  skin,  especially  if  the  solution  be  strong,  the  temperature  high, 
and  the  period  of  immersion  protracted,  is  attended  with  a  papular 
or  vesicular  eruption,  which  is  occasionally  extensive  and  painful. 
This  effect  is  by  some  administrators  of  the  remedy  considered  as 
essential  to  its  full  favourable  operation,  and  is  aimed  at  as  the  sine 
qua  nati  in  the  therapeutics  of  sulphurous  bathing.  It  is  supposed 
to  constitute  a  sort  of  crisis,  to  be  an  indication  of  the  escape  of 
offensive  humours,  and  must  be  produced  at  all  events.  Perhaps 
these  relics  of  old  times  may  find  advocates  in  the  revived  humor- 
alism  of  the  day ;  but,  whatever  may  be  the  theoretical  views  on 
the  subject,  care  should  be  taken  not  to  urge  their  application  too 
far;  as  some  persons  obstinately  resist  this  effect  of  the  remedy, 
and  might  suffer  seriously,  if  the  bath  were  strengthened,  and  per- 
severed in  without  limits,  under  the  impression  of  its  necessity.  I 
presume  most  therapeutists  would  agree  with  me  in  considering 
this  affection  of  the  surface  as  a  mere  result  of  irritation,  and  as 
useful  no  further  than  as  it  might  act  revulsively  against  interior 
diseases,  or  supersedingly  on  those  of  the  skin  itself. 

If  the  object,  in  the  bathing,  be  more  to  bring  the  system  under 
the  sulphurous  influence  than  to  irritate  the  surface,  it  may  be  ac- 
complished by  the  addition  of  a  small  quantity  of  sulphuric  or 
muriatic  acid,  which  w^ill  evolve  sulphuretted  hydrogen,  and  sub- 
stitute a  mild  neutral  salt  for  the  acrid  and  irritating  sulphuret. 
Care,  however,  must  be  taken  to  stop  short  of  the  point  of  satu- 
ration, if  any  effect  on  the  surface  is  to  be  produced.  When  the 
acid  is  used,  a  portion  of  sulphur  is  precipitated,  as  well  as  of  sul- 
phuretted hydrogen  evolved. 

These  sulphur-baths  act  by  producing  an  excitant  effect  through- 
out the  ultimate  organic  structure,  substituting  a  new  and  self- 
limited  action  for  that  previously  existing;  perhaps,  as  in  the  case 
of  mercury  or  iodine,  changing  the  very  structure  itself  by  stimu- 
lating the  disintegrating  process,  and  causing  a  healthier  nutritive 
deposition,  in  the  place  of  the  diseased  tissue  removed.  In  other 
words,  they  are  an  alterative  remedy.  This  influence  is  felt  espe- 
cially in  the  skin,  and  it  is  here,  consequently,  that  their  curative 
effects  are  most  obvious.  But,  beside  this  alterative  operation,  they 
act  revulsively,  in  relation  to  internal  diseases,  by  the  irritation 
they  produce  upon  the  surface. 

The  complaints  in  which  they  are  perhaps  most  beneficial  are  all 
old^  obstinate  cutaneous  ervjytions,  in  which  the  skin   has  become 
organically  changed  by  the  disease,  with  little  or  no  remaining  tend- 
VOL.  II. — 25 
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ency  to  active  irritation  or  acuteness  of  inflammalioiL    Jz/n^ 
psoriasis^  pityriasis,  old  eczema  and  impetigo^  and  obstinate  prwif^] 
are  examples  of  the  kind.    Scabies^  too,  almost  always  yields  to  tiai| 
remedy. 

Under  sulphur,  the  various  general  or  constitutional  diseases  kit 
been  mentioned  in  which  the  baths  are  most  used.     Chronic  tint] 
matism,  irregular  and  chronic  gout,  chronic  mucous  tn^mmoAi^j 
whether  of  the  bronchia,  the  stomach  and  bowels,  or  the  urirnqt; 
and  genital  passages,  consequently  chronic  catarrli^  cys!tirThim,\Bk\\ 
corrhoaa,  diarrhoea,  and  dysentery,  scrofulous  affections  without /evff,vAy\ 
secondary  syphilis,  constitute  a  catalogue  of  maladies,  offering  abondf. 
ant  opportunities  for  the  beneficial  influence  of  this  therapeotii 
measure.     Inertness  of  the  liver,  and  amenorrhoea  are  often  also  be» 
fited  by  the  stimulant  influence  extended  to  the  hepatic  and  ute- 
rine functions  respectively. 

Another  important  application  of  the  sulphurous  baths  is  to  ob- 
viate the  poisonous  effects  of  lead  on  the  system.  But  enough  Im 
been  said  on  this  subject  under  lead.  (See  vol,  i.,  p,  150-1.) 

Contraindications  are  offered,  as  before  stated,  by  fever,  acute 
inflammations,  and  tendencies  to  high  vascular  irritation;  and, 
whenever  the  bath  is  observed  to  develop  these  conditioiu^  H 
should  be  suspended  for  a  time,  or  abandoned. 

The  ordinary  strength  of  the  bath  is  four  ounces  of  the  solphonk 
to  thirty  gallons  of  water;  but,  to  meet  special  cases,  it  maybe 
diminished  down  to  two  ounces  or  increased  to  six.  The  patient 
may  remain  in  the  bath  from  half  an  hour  to  two  or  three  hours; 
and  the  bathing  may  be  repeated  daily,  or  less  frequently  as  the 
case  may  require.  Care  should  b3  taken,  when  an  acid  is  added, 
that  sulphuretted  hydrogen  should  not  be  so  copiously  evolved  u 
to  occasion  serious  inconvenience  if  inhaled.  The  bath  should  be 
prepared  in  a  wooden  tub. 


VI.  COLCHICUM. 

COLCHICUM  EOOT.—CoLCHici  Radix.  U.  S.—CoLcmci 

CoRMUS.  Land.,  Ed. 

COLCHICUM  SEED.— CoLcnici  Semen.  U.  S.,  Lond-Coi- 

CHici  Semina.  Ed. 

m 

Ongin.    Colchicum  is  the  product  of  Colchicum  autumnale,  a  beao-   i 
tiful  little  plant  commonly  called  meadow  saffron,  which  grows  wild    ; 
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in  Europe,  where  it  is  also  cultivated  for  medical  use.  The  root,  or,  in 
botanical  language,  the  cormus,  formerly  called  the  bulb,  is  in  perfec- 
tion in  the  summer,  near  the  close  of  which  it  puts  forth  an  ofTset, 
which  grows  at  the  expense  of  the  maternal  cormus,  and  sends  up 
flowers  in  the  autumn.  In  the  following  spring,  the  old  cormus  has 
shrunk  considerably,  and  gradually  goies  on  diminishing  till  it 
perishes ;  while  the  new  one  flourishes,  sends  up  the  fruit  and  leaves, 
and  attains  its  full  growth  in  summer.  It  is  generally  thought  that 
the  virtues  of  the  root  depend  very  much  upon  the  stage  of  its  growth, 
and  that  the  proper  period  for  collecting  it  is  from  the  early  part  of 
June  to  the  middle  of  August;  as,  before  that  time,  it  has  not  become 
fully  developed,  and  afterwards  deteriorates  by  giving  up  its  sub- 
stance to  its  ofifepring.  All  parts  of  the  plant,  the  leaves,  flowers, 
and  fruit,  possess  medical  virtues,  as  well  as  the  cormus;  but  it  is 
only  this  and  the  seeds  that  are  recognized  as  officinal. 

1.  CoLCHicuM  Root.  When  fresh,  this  is  shaped  somewhat  like 
the  bulb  of  the  tulip,  though  rather  smaller,  is  covered  by  a  brown 
membranous  coating,  is  white,  solid,  and  fleshy  within,  and  contains 
an  acrid  milky  juice.  After  being  dried,  and  deprived  of  its  coat- 
ing, which  easily  separates,  it  appears  rounded  on  one  side,  and 
somewhat  flattened  on  the  other,  where  there  is  generally  a  vertical 
groove  running  from  the  top  to  the  bottom  of  the  cormus.  Gene- 
rally, however,  before  being  dried,  it  is  cut  into  thin  transverse 
slices,  sometimes  into  vertical  slices,  in  which  state  it  is  usually 
kept  in  our  shops.  These  slices,  if  tranverse,  are  circular,  with  a 
notch  on  one  side;  if  vertical,  are  somewhat  heart-shaped.  They 
are  somewhat  more  than  a  line  in  thickness;  and  their  cut  surface 
has  a  grayish-white  colour,  and  starchy  appearance.  They  have 
little  smell,  but  a  hot,  acrid,  bitter  taste,  and  yield  their  virtues 
readily  to  vinegar,  wine,  or  spirit.  They  are  injured  by  keeping, 
and  are  very  apt  to  be  of  inferior  quality,  either  froni  this  cause,  or 
from  original  defect  in  the  cormus.  The  best  test  of  their  efficacy 
id  the  degree  in  which  they  possess  the  bitter  taste. 

CoLCHicuM  Seeds.  These  are  collected  in  the  summer,  when 
quite  ripe.  They  are  about  the  eighth  of  an  inch  in  diameter,  of  a 
reddish-brown  colour  more  or  less  dark  on  the  outside,  whitish 
within,  and  similar  in  appearance  to  the  black  mustard  seed.  They 
are  inodorous,  and  have  an  acrid  bitter  taste.  Like  the  cormus, 
they  readily  yield  their  virtues  to  vinegar,  wine,  or  spirit.  They 
are  less  apt  to  sufiFer  deterioration  in  drying,  or  by  time. 
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Active  Principle.  The  activity  of  colchicum  depends  on  a  pecO" 
liar  alkaline  principle  called  colchicia,  which,  whea  first  discovered, 
was  supposed  to  be  identical  with  veratria,  but  which  Geiger  tol 
Hesse  demonstrated  to  be  quite  distinct.  For  the  mode  of  prepv- 
ing  it,  and  its  peculiar  properties,  see  the  U.  S.  Dispensatory. 
Independently  of  other  peculiarities,  it  differs  from  veratria  ii 
being  crystallizable,  soluble  in  water,  and  destitute  of  acrid  anl 
sternutatory  properties.  It  must  be  a  powerful  poison,  as  one-tentk 
of  a  grain  killed  a  young  oat  in  twelve  hours.  It  exists  in  tb 
seeds  and^cormus,  and  probably  in  all  parts  of  the  plant. 

1.  Effects  on  Hie  System, 

Colchicum  is  locally  somewhat  irritant;  but  not  violently  so.  lo 
moderate  medicinal  doses,  it  is  believed  often  to  act  beneficiallv  ii 
disease,  without  in  any  discoverable  manner  deranging  the  healtbj 
functions.  Hence  it  must  be  considered  as  an  alterative;  and, as 
it  is  given  with  a  view  more  to  an  influence  of  this  kind  than&r 
its  sensible  effects,  it  would  appear  properly  to  belong  to  the  pre- 
sent class. 

More  largely  given,  it  produces  very  sensible  and  important 
effects.  One  of  the  first  and  most  common  of  these  is  nausea;  and 
there  are  few  medicines,  the  nauseating  effect  of  which  is  more  dis- 
tressing to  the  patient.  It  is  also  very  apt  to  purge,  and  in  con- 
siderable doses  to  vomit ;  and,  if  given  to  a  certain  amount,  usaallj 
produces  both  active  vomiting  and  purging,  with  oppressive  nausea, 
and  great  feelings  of  weakness  and  prostration. 

When  not  carried  off  by  purging,  it  has  a  tendency  to  act  on  the 
secretions,  and  may  indeed  be  looked  on  as  a  universal  secretory 
stimulant,  acting  on  some  one  of  the  functions  preferably,  or  on 
two  or  more  jointly,  according  to  the  special  circumstances  of  the 
case.  It  most  strikingly  affects  the  skin  and  kidneys,  sometimes 
producing  copious  diuresis,  sometimes  not  less  copious  diaphoresis, 
being  most  disposed  to  the  former  effect  when  the  patient  is  about, 
and  drinks  freely  of  cold  water;  to  the  latter,  when  he  is  warm  in 
bed,  and  especially  when  its  use  is  conjoined  with  that  of  an  opiate^ 
or  warm  drinks,  or  both.  Occasionally  it  is  said  to  cause  profuse 
salivation.  It  is  thought  also,  in  some  instances,  to  stimulate  the 
hepatic  and  bronchial  secretions,  and  to  act  as  an  eramenagogue. 
Some  have  ascribed  to  it  the  property  of  promoting  uterine  con- 
traction, and  thus  hastening  protracted  labours.  These  latter  efFect^ 
however,  are  only  occasional,  and  cannot  be  relied  on. 
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Colchicam  has  been  supposed  to  have  the  properties  of  diminish- 
ing the  frequency  of  the  pulse,  and  abating  pain,  by  a  direct  influ- 
ence, independent  of  its  nauseating  or  evacuant  operation;  but 
though  it  often  undoubtedly  produces  the  effects  referred  to,  it  is 
by  no  means  ascertained  that  they  are  not  secondary  results ;  and, 
in  relation  to  the  relief  of  pain,  I  am  quite  convinced,  from  my 
own  observation,  that,  when  experienced,  it  is  always  a  consequence 
of  some  antecedent  action.  I  am,  however,  disposed  to  think  that 
the  medicine  has  a  sedative  influence  on  the  heart,  probably  through 
the  organic  nervous  centres. 

Sometimes  symptoms  of  nervous  disorder  are  experienced  during 
the  action  of  colchicum,  such  as  headache,  and  feelings  of  weakness 
and  depression;  but  they  are  not  different  from  what  might  readily 
be  supposed  to  depend  on  nausea,  or  other  gastric  disorder. 

Certain  individuals  are  extremely  susceptible  to  the  influence  of 
colchicum,  being  much  nauseated,  vomited,  and  greatly  distressed, 
by  doses  which  in  general  produce  no  sensible  effects  whatever. 

Poiscmous  Effects.  Colchicum  is,  in  large  doses,  a  violent  and 
extremely  fatal  poison,  and  numerous  instances  of  death  are  on 
record  from  its  having  been  taken  by  accident,  especially  in  conse- 
qaence  of  mistaking  its  vinous  or  spirituous  preparations,  for  wine 
or  ardent  spirits.  The  symptoms  almost  universally  produced  are 
nausea  and  violent  vomiting,  usually  coming  on  in  about  half  an 
hour,  followed  by  excessive  purging;  and  the  two  continue  in 
general  till  near  the  close.  Along  with  them  are  burning  sensa- 
tions in  the  oesophagus  and  stomach,  excessive  thirst,  abdominal 
pains,  tenesmus,  feelings  of  great  weakness,  and  extreme  pro^tra- 
tion,  as  indicated  by  the  hurried  respiration,  the  feeble  and  almost 
absent  pulse,  and  cold  extremities.  Death  usually  occurs  within 
twenty-four  hours,  and  is  rarely  postponed  beyond  th6  second  day. 
In  some  cases  purging  is  absent.  In  general,  the  intellect  remains 
clear  till  the  last,  and  death  is  not  preceded  by  convulsions.  In  a 
very  few  instances,  headache,  stupor,  and  delirium  have  been  men- 
tioned among  the  symptoms ;  but  not  more  frequently,  nor  in  greater 
degree,  than  might  be  referred  to  the  sympathetic  effect  of  the  gastro- 
intestinal disorder.  Four  autopsies  made  by  Dr.  Casper  at  Berlin, 
and  five  by  M.  Jules  Boux  at  Toulon,  gave  the  following  results. 
The  blood  was  of  a  dark,  cherry-red  colour,  or  like  that  of  currant- 
jelly,  and,  according  to  Dr.  Casper,  was  of  a  thick  consistence.  The 
ascending  vena  cava  was  greatly  distended  with  blood  in  all  the  cases; 
the  kidneys  were  much  congested ;  the  brain  was  also  congested ;  but 
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the  lungs  were  normal.  In  the  cases  of  Dr.  Casper,  the  right  side  of 
the  heart  was  fall  of  blood,  in  those  of  M.  Roux,  that  organ  in 
flaccid,  and  contained  a  little  dark  blood  sometimes  coagalated.  Tb 
liver  was  in  some  instances  congested,  in  others  not.  In  M.  BoiuA 
cases  the  spleen  and  portal  vein  were  congested ;  the  stomacli  aal 
bowels  were  in  two  of  the  cases  quite  normal,  in  one  merely  ooi- 
gested,  and  in  the  others  reddened  or  much  softened,  indicatiig 
gastro  enteritis,  but  not  ulcerated.  The  absence  of  inflammatioQof 
the  stomach  has  been  noticed  in  other  cases.  {Lond,  Med.  TirM  ad 
G(tz,j  June,  1855,  p.  605.)  Death  has  been  caused,  in  one  insUoa; 
by  two  drachms  and  a  half  of  the  tincture  of  colchicum;  aodjn 
another  instance,  the  same  result  followed  the  medical  adniiDistr» 
tion  of  three  drachms  and  a  half  of  the  wine.  {Taylor  on  Pmn!j 
In  general,  more  than  an  ounce  of  the  wine  has  been  taken  in  th 
fatal  cases. 

In  the  treatment  of  the  poisoning,  after  the  free  use  of  demoloart 
drinks  to  wash  out  the  stomach,  opiates  should  be  given  bytbi 
mouth  or  rectum,  strong  sinapisms  applied  over  the  abdomen,  tod 
stimulants,  such  as  wine-whey,  administered,  if  necessary  to  pn^ 
vent  death  from  prostration. 

Mode  of  Operation.  It  is  most  probable  that  colchicam  prodoMi 
its  effects,  even  the  purging  and  vomiting,  through  absorption, tb 
active  principle  being  taken  into  the  circulation,  and  either  opcnt 
ing  through  the  blood  directly  on  the  parts  affected,  or  priiMrflj 
on  the  organic  nervous  centres  which  govern  the  functions.  Ii 
favour  of  this  view  is  the  length  of  time  which  elapses  before  tie 
emetic  effect  is  produced,  unlike  in  this  respect  the  operation  of  ita 
more  acrid  emetics,  as  sulphate  of  copper;  the  intense  nausea  lad 
prostration  produced  by  large  doses;  and  the  fact  stated  hj  Siri 
Home,  that  by  160  drops  of  the  wine  injected  into  the  jugnl* 
vein  of  a  dog,  the  same  symptoms  of  vomiting,  purging,  andpr* 
tration,  as  from  the  poison  taken  into  the  stomach  in  man,  weft 

■ 

observed,  and,  after  death,  universal  inflammation  of  the  gastrt 
mucous  membrane.  The  increased  secretion  is  the  obvious  resoS 
of  the  acrid  principle  introduced  into  the  circulation,  and  seekiiig 
an  outlet  from  the  system  by  the  various  emunctories. 

The  absence  of  symptoms  of  proper  nervous  disorder  proves tW 
the  medicine  docs  not  act  directly  on  the  cerebral  centres,  or  tho* 
of  animal  life,  and  that  it  cannot,  therefore,  rank  with  the  narcotifi 
The  probability  is,  that  it  immediately  depresses  the  heart  aw 
lungs,  through  the  nervous  centres  in  the  medulla  oblongata; 
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this  depression  may  be  so  great,  from  overdoses,  as  to  suspend  the 
function  of  these  organs.  The  fatal  effects  of  poisonous  doses  are 
more  rapid  than  can  be  accounted  for  by  the  simple  impression  on 
the  stomach  and  bowels,  which,  though  sometimes  inflamed,  are  in 
other  instances  quite  sound ;  while  the  most  violent  and  even  cor- 
rosive action  of  such  medicines  as  arsenic  and  the  mineral  acids, 
completely  disorganizing  as  they  do  the  gastric  membrane,  often 
allow  the  patient  to  linger  for  several  days. 

Is  it  possible  to  approach  to  a  solution  of  the  question,  as  to  the 
nature  of  the  alterative  action  of  colchicum  ?  Some  observations, 
made  upon  the  character  of  the  urine  under  its  influence,  tend  to 
throw  light  upon  the  subject.  Many  years  since  it  was  asserted 
by  Professor  Chelius,  of  Heidelberg,  that  colchicum,  given  during 
the  existence  of  gout  and  rheumatism,  occasioned  a  great  increase 
of  uric  acid  in  the  urine.  This  was  afterwards  stated  by  Dr.  Graves, 
of  Dublin,  not  to  be  a  constant  result;  but  comparatively  recent 
experiments  by  Dr.  Maclagan,  of  Edinburgh,  tend  strongly  to  con- 
firm the  statements  of  Chelius.  Dr.  Maclagan  examined  the  urine 
before  and  after  the  use  of  colchicum,  in  a  considerable  number  of 
rheumatic  cases,  and  uniformly  found  both  the  urea  and  uric  ^cid 
in  the  urine  greatly  increased.  In  two  instances,  which  he  reports 
in  detail,  the  increase  was  gradual  from  the  beginning  to  the 
close  of  the  administration  of  the  remedy.  In  one  case,  it  was  from 
10.49  parts  of  urea  and  .257  parts  of  uric  acid  in  1000  of  the  urine, 
at  starting,  to  17.635  of  the  former  and  1.034  of  the  latter,  on  the 
eighteenth  day ;  in  the  second  case,  from  6.358  and  .097  in  the  be- 
ginning, to  16.824  and  .936  on  the  twelfth  day.  Thus,  the  urea  was 
more  than  doubled,  on  the  average  of  the  two  cases,  and  the  uric 
acid  more  than  quintupled.  At  the  same  time,  the  blood  which,  at 
starting,  in  one  of  the  cases  contained  a  little  both  of  urea  and  uric 
acid,  at  the  close  of  the  experiment  did  not  exhibit  a  trace  of  either, 
{Ud.  Monthhj  Joum.  of  Med,  ScL^  N.  S.,  v.  231.)  It  has  been  inferred 
from  these  observations,  that  colchicum  cures  gout  and  rheumatism 
by  causing  an  evacuation  of  the  urea  and  uric  acid,  existing  in  the 
blood  in  these  complaints.  I  infer  something  more.  The  increase 
was  not  merely  sufficient  to  deprive  the  blood  of  the  accumulation, 
arising  from  a  previously  defective  elimination ;  but  it  was  greatly  in 
excess  beyond  the  ordinary  normal  amount  excreted  in  health.  Thus 
Becquerel  states  the  average  urea  in  health  at  12.102  in  1000  and 
uric  acid  at  0.398,  which  is  very  much  less  than  the  amount  elimi- 
nated in  the  above  cases  under  the  influence  of  colchicum.  It 
would  appear,  therefore,  that  colchicum  has  the  property  of  increas- 
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iiig  the  production  of  urea  and  uric  acid ;  in  other  words,  of  accele- 
rating the  process  of  normal  change  or  disintegration  of  the  tissoei; 
thus  assimilating  it,  according  to  the  views  I  have  presented,  to  tie 
other  great  alteratives,  which  prove  most  efficient  in  the  treatraeat 
of  disease.  This  proi)erty  of  hastening  the  disintegrating  prooo^ 
seems  to  be  connected  with  the  acrid  property,  which  renders  iD 
these  bodies  more  or  less  stimulant  to  the  secretions  in  genenL' 
The  experiments,  however,  with  colchicum,  as  with  the  other  alten- 
tives  in  this  relation,  require  extension.  Should  it  be  found  thit 
an  ordinary  effect  of  colchicum  is  to  increase  the  urea  and  uric 
acid  in  the  urine,  in  health  as  well  as  during  the  existence  of  rhea- 
matisra,  the  result  will  be  confirmatory  of  these  views. 

2.  Therapeutic  AjypUcation, 

Colchicum  was  probably  known  to  the  ancients;  though  some 
doubt  is  entertained  whether  it  was  the  particular  species  now  em- 
ployed, or  another  of  the  same  genus,  which  is  referred  to  by  their 
medical  writers.  But  whatever  may  have  been  known  of  the  remedy, 
it  was  entirely  lost  sight  of  until  again  brought  before  the  Dotice 
of  the  profession  by  Stcirck  of  Vienna,  who,  in  a  treatise  published 
in  1763,  recommended  it  as  a  useful  remedy  in  dropsy  and  other 
diseases.  For  a  short  time  it  enjoyed  considerable  reputation  tsi 
diuretic  and  expectorant ;  but  had  again  passed  into  disuse,  whee 
the  supposed  discovery,  that  it  was  the  active  ingredient  of  theew 
mSJicinale  cCIIusson^  a  secret  remedy,  famous  in  the  cure  of  gout, 
once  more  revived  its  reputation,  and  gave  it  a  place  among  oar 
most  valuable  medicines,  which  it  has  ever  since  held,  and  is  not 
likely  soon  to  lose.  This  eau  medlcinale  was  prepared  by  a  French 
military  officer,  named  Husson,  in  the  latter  part  of  the  last  century, 
and  proved  so  successful  as  an  anti-arthritic  remedy,  that  many 
attempts  were  made  to  discover  its  source  and  composition.  Itwa» 
soon  found,  as  originally  stated  by  M.  Husson,  to  be  of  vegetable 
origin ;  and,  so  early  as  1782,  MM.  Cadet  and  Parmcntier  annouDced 
that  it  was  a  vinous  infusion.  The  claim  was  advanced,  in  favoor 
of  several  plants,  of  being  the  chief  ingredient,  in  consideration  of 
similarity  of  effects;  and,  among  them,  of  white  hellebore  and  col- 
chicum. Mr.  Want,  of  London,  put  forth  the  claim  of  the  latter 
medicine;  and  circumstances,  independently  of  its  effects,  have  given 
colour  to  the  opinion  of  its  identity  with  that  celebrated  nostrua 
At  all  events,  it  has  been  found  practically  to  answer  the  same 
purpose ;  so  that  we  now  no  longer  hear  of  the  eau  mcdicinale, 
except  in  its  relations  with  the  new  remedy. , 
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1.  Oout.  It  seems  to  me  impossible  to  doubt,  that  colchicum  has 
peculiar  efficacy  in  the  treatment  of  gout.  No  one  now  claims  for 
it  the  power  of  eradicating  that  disease,  when  firmly  seated.  In 
most  instances,  the  diathesis  forms  an  inherent  part  of  the  consti- 
tution derived  from  the  parent.  It  is  a  modification  stamped  upon 
the  original  organic  constituents  of  the  frame,  and  we  might  as  well 
attempt  to  eradicate  a  temperament,  as  to  remove  the  gouty  diathesis. 
But  that  the  remedy  has  a  powerful  efiect  in  moderating,  and  even 
controlling  the  gouty  paroxysm,  and  other  symptomatic  demonstra- 
tions of  the  concealed  disease,  is  proved,  I  think,  beyond  all  reason- 
able controversy,  by  the  almost  united  testimony  of  the  practitioners 
who  have  employed  it,  and  the  host  of  sufferers  who  have  expe- 
rienced and  daily  experience  its  benefits.  It  has  been  said  that 
any  other  medicine,  or  combination  of  medicines,  acting  equally  on 
the  stomach  and  bowels,  and  the  various  secretions,  would  prove 
equally  effectual;  but  this  statement  is  at  once  contradicted  by  the 
fact,  that  all  other  known  medicines  of  similar  powers,  and  almost 
all  possible  combinations  of  medicines,  have  been  tried,  and  all 
abandoned  for  this  one,  which  has  now  maintained  its  ground  for 
more  than  thirty  years.  We  might  as  well,  it  seems  to  me,  deny 
the  superior  powers  of  opium  as  an  anodyne  and  soporific,  as  to 
deny  the  peculiar  efficacy  of  colchicum  in  gout. 

At  one  time  it  was  feared  that,  like  the  temporary  expedients 
before  and  still  occasionally  used,  it  might  afibrd  present  relief  at 
the  expense  of  future  injury ;  that  the  paroxysm,  though  suppressed, 
would  be  likely  to  return  sooner,  and  with  greater  severity,  than  if 
it  had  been  left  to  its  ordinary  course;  and  that,  in  the  end,  life  would 
be  shortened.  But  experience  has  not  confirmed  these  apprehen- 
sions. There  are  few,  I  presume,  who  look  upon  gout  with  the  same 
fears  as  formerly.  We  have  found  a  remedy  which  not  only  relieves 
the  sufferings  of  the  disease,  but  tends  to  prevent  injury  to  the  cousti- 
tQtion,  by  obviating,  in  a  considerable  degree,  the  wear  and  tear  of 
the  paroxysms.  It  does  not  operate  merely  by  removing  the  in- 
flammatory symptoms,  as  bleeding,  purging,  and  cold  water  will 
often  do,  but  it  removes  them  safely;  because  it  modifies  that  very 
condition,  which  gives  rise  to  the  paroxysm.  This  is  its  peculiar 
excellence.  It  answers,  in  some  degree,  the  purposes  of  the 
paroxysm  itself,  by  removing  for  a  time  the  morbid  condition, 
which  periodically  and  inevitably  accumulates  under  the  influence 
of  the  diathesis.  The  humoral  physicians  explain  this  result  upon 
the  supposition,  that  it  causes  the  elimination  from  the  blood  of  the 


894  ALTERATIVES.  [PABTIL 

uric  acid,  or  some  other  principle  which  they  suppose  to  be  th 
materies  morbi\  and  the  presence  of  which  in  the  blood  produces  d 
the  phenomena  of  the  disease.  But,  considering  the  great  freqoeD^ 
with  which  uric  acid  is  thrown  out  from  the  system  abandaDtly, 
and  of  course  must  have  existed  in  the  blood  before  being  thron 
out,  without  the  existence  of  one  peculiar  gouty  symptom,  we  m, 
I  think,  justified  in  concluding,  that  this  acid  is  present  in  the  blood 
in  gout  as  in  other  diseases,  simply  as  one  of  the  incidents  of  tk 
disease,  and  that  its  mere  elimination  from  the  blood  has  little  to 
do  with  the  cure.  The  probability  is,  that  colchicum  operates  ii 
an  alterative  in  the  relief  of  gout,  changing  the  condition  of  tk 
organic  structure,  possibly,  as  before  suggested,  by  stimulating  th 
disintegration  of  the  tissues,  and  thus  removing  for  a  time  thevciy 
substratum  upon  which  the  paroxysm  rests.  If  it  be  true,  as  th 
observations  of  Chelius  and  Maclagan  render  probable,  that  oot 
chicum  produces  an  increase  in  the  discharge  of  urea  and  uricaci^ 
far  beyond  the  normal  amount,  the  fact  would  go  far  to  show,  thtf 
there  is  some  basis  for  this  view  of  its  remedial  influence. 

It  was  at  first  supposed  that,  in  order  to  suppress  the  goatf 
paroxysm,  it  was  necessary  to  administer  the  colchicum  largely,  n 
as  to  produce  active  vomiting  and  purging,  at  least  the  latter;  aad 
certainly  a  more  speedy  effect  is  obtained  in  this  way ;  but  tb 
united  voice  of  experience  is  at  present  in  favour  of  a  more  modfr 
rate  use  of  the  remedy,  which  is  thus  safer  and  less  disagreeably 
and  in  the  end  not  less  effectual.  My  own  method  of  using  it  i% 
after  the  evacuation  of  the  bowels,  to  administer  twenty  drops  of 
the  officinal  wine  of  the  root  every  four  hours,  until  some  evidenoi 
of  its  action  is  shown,  either  by  nausea,  disturbance  of  bowels,  or 
increased  secretion  from  the  skin  or  kidneys;  and  then  to  sustaia 
such  an  amount  of  these  effects,  as  may  consist  perfectly  with  tk» 
comfort  of  the  patient;  considering  them  not  as  means  of  relief  • 
much  as  mere  proofs  that  the  medicine  is  acting.  Should  no 
obvious  efltccts  take  place,  the  dose  should  be  increased;  if  i* 
comfortable  nausea  or  much  purgation  be  produced,  it  should  ba 
reduced,  or  the  medicine  omitted  for  a  time.  It  will  often  be  found 
desirable  to  obviate  its  emetic  and  purgative  tendencies,  and  giw 
it  a  direction  to  the  skin,  by  combining  it  with  some  prepa* 
tion  of  opium,  as  the  solution  of  sulphate  of  morphia.  This  ii 
especially  proper  when  the  general  state  of  the  constitution  ii 
feeble,  and  the  disease  is  disposed  to  the  changeable  or  neuralgic 
forms.    On  the  contrary,  should  the  bowels  be  constipated,  fever 
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exist,  and  the  general  state  of  the  system  be  tolerably  vigorous,  it 
nj  be  proper  to  combine  the  preparation  of  colchicum  with  a 
purgative,  as  magnesia,  the  sulphate  of  magnesia,  or  infusion  of 
lenna,  or  two  or  more  of  these  together. 

It  is  not  only  in  thp  regular  gouty  paroxysm  that  colchicum  is 
iKful.  It  is  probably  not  less  efficacious  in  the  various  other 
Inrbid  affections  in  which  the  diathesis  occasionally  explodes, 
irhetber  inflammatory  or  nervous.  The  only  contraindication  is 
Jrritation  of  the  stomach,  and  that  sort  of  irritation  which  shows 
jtaelf  by  nausea  and  vomiting;  and  even  here  the  remedy  may  some- 
4iines  be  used  with  advantage,  in  the  form  of  enema  with  opiates. 
•  Unfortunately,  the  influence  of  the  remedy  is  sometimes  im- 
flired  by  the  habit  of  using  it;  but  it  is  still  the  most  efficient  to 
Mich  recourse  can  be  had;  and  the  fact  should  serve  to  put  us 
tpon  our  guard  against  its  early  abuse.  In  chronic  gout,  it  is  less 
Wcacious  than  in  the  acute  form ;  but  even  here  will  often  serve 
peatly  to  relieve  the  patient.  It  is  advised,  at  present,  by  those 
lK)8t  experienced  in  its  use,  not  to  omit  the  remedy  with  the  first 
ftbsidence  of  the  symptoms;  but  to  go  on  with  it,  in  gradually  di- 
jimiishing  doses,  until  the  paroxysm  has  wholly  passed  away,  and 
lldeed  for  some  time  afterwards. 

li  2.  Bheumatism.  From  the  use  of  colchicum  in  gout  to  its  use  in 
Meamatism  the  transition  was  obvious ;  and  many  have  found  it 
Isvoely  less  efficacious  in  the  latter  than  in  the  former  afiection. 
I  confess  that  my  experience  does  not  conform  with  theirs.     In 

Eite  rheumatism,  though  I  have  used  it  considerably,  I  have  been 
e  to  discover  from  it  no  greater  effi^ct  than  from  any  other  medi- 
iMiie,  which  would  equally  affect  the  bowels  and  the  secretions.  I 
i»  not  think  I  have  ever  seen  it  arrest  at  once,  or  materially 
Aorten  a  case  of  the  disease;  and  for  some  years  I  have  almost 
MMmdoned  its  use.  Nor  is  it  much  more  effi^ctual  in  fixed  chronic 
ikeumatism.  But  there  are  intermediate  conditions  of  the  disease, 
taning  under  the  denomination  of  subacute  rheumatism^  sometimes 
JiBited  in  the  muscles,  sometimes  in  the  joints,  and  often  internal, 
ind  much  disposed  to  change  its  position,  in  whtch  the  medicine 
Ik  seemed  to  me  to  have  been  occasionally  very  useful,  especially 
jiDmbined  with  morphia.  The  same  remark  is  applicable  to  the 
fhervoutf  or  neuralgic  forms.  Of  course,  the  remedy  is  peculiarly 
ipplicable  to  those  intermediate  forms,  seemingly  in  part  gout  and 
ii  part  rheumatism,  which  are  generally  designated  as  rlietimaiic 
fnr^  or  gouty  rheumatism. 
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8.  Acute  Cutaneous  Eruptions,  In  acute  attacks  of  skin  disease^ 
as  lichen,  prurigo,  herpes,  urticaria  and  other  rashes,  &c^  colchicmi  I 
may  sometimes  be  used  with  advantage;  and,  when  these  affection 
occur  in  gouty  individuals,  should  generally  be  added  to  otber 
remedies,  as  they  are  often,  under  such  circumstances,  nothing 
more  than  one  of  the  protean  forms  in  which  that  disease  shon 
itself.  But  even  witliout  this  complication,  the  medicine  waj 
sometimes  prove  useful  in  these  complaints,  through  its  ordinaij 
evacuant  and  eliminativc  properties. 

4.  Fevers^  and  Lijlammatorij  Diseases  generally ,  From  its  inflaenoe 
on  the  bowels  and  the  secretions,  but  chiefly  in  consequence  of  t 
supposed  direct  depressing  power  over  the  circulation,  colcbicun  '| 
has  been  recommended  in  these  affections;  but  its  tendeocj  to 
disturb  the  stomach  is  a  strong  contraindication;  and,  as  we  are  ii 
possession  of  other  more  ])owerful  and  more  easily  managed  ani 
phlogistic  remedies,  it  is  little  employed.  It  is  wholly  inapplicahb 
to  typhoid  cases. 

o.  Dropsy.  This  is  the  disease  in  which  the  medicine  was  origiU' 
ally  used  by  Stiirck,  and  in  which  it  was  at  one  time  thought  to 
possess  extraordinary  powers.  When  it  operates  actively  as  I 
diuretic,  it  may  certainly  prove  useful  in  the  removal  of  dropaiol 
effusions;  but  this  effect  cannot  bo  relied  on;  and  its  disturbing 
influence  on  the  stomach  and  bowels,  when  urged  somewhil 
strongly,  would  render  it  frequently  inappropriate.  It  is  ranch 
inferior  in  eflicacy  to  several  other  diuretics,  and  has  no  superior 
power,  that  I  am  aware  of,  to  recommend  it  in  this  affection  geno- 
rally.  When,  however,  as  often  happens,  dropsy  is  associated 
with,  or  dependent  on  gouty  disease,  colchicum  may  with  g«»^ 
propriety  be  administered  in  connexion  with  the  more  certain 
diuretics.  It  has  been  particularly  recommended  in  dropsical  col' 
lections  in  the  pericardium  and  chest,  connected  with  rheumatic  or 
gouty  cardiac  disease. 

0.  Asthma  and  Pectoral  Diseases,  The  possession  of  expectorant 
properties  has  recommended  colchicum  in  cases  of  bronchial  disease; 
and  it  has  been  thought  specially  useful  in  chronic  bronchitis  asso- 
ciated with  asthmatic  phenomena,  as  in  the  affection  formerly  <ifr 
nominated  humoral  asthma.  Even  in  the  paroxysm  of  spasmodic 
asthma  it  may  sometimes  prove  useful.  Irregular  and  nervous 
gout  so  often  assumes  the  asthmatic  character,  tliat,  independently 
of  the  influence  which  colchicum  may  exercise  in  this  disease 
through  its  nauseating  and  expectorant  effects,  it  may  often  be  foand 
useful  through  its  anti-arthritic  virtues. 
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7.  Nervous  Affectiom.  In  neuralgia^  colchicum  is  often  very  use- 
ful; because  nothing  is  more  common  than  gout  and  rheumatism 
larking  under  that  garb.  The  remedy  has  also  been  used,  with 
asserted  success,  in  tetanus  idiopathic  and  traumatic,  in  chorea^  hyjxh 
chondriasis,  hysteria^  &c.  Its  powerful  nauseating  and  depressing  effects 
in  large  doses  will  no  doubt  often  suppress  nervous  disorder,  as  the 
same  influences  from  any  other  agent;  but,  except  when  these  com- 
plaints may  be  associated  with  a  gouty  diathesis,  there  is  no  special 
call  for  this  remedy. 

Finally,  colchicum  has  been  employed  against  the  tapeivorm^ 
and  not  without  supposed  success. 

There  is  one 'great  rule,  in  the  application  of  this  remedy,  which 
will  often  be  of  practiced  advantage*;  namely,  whenever  no  obvious 
contraindication  to  its  use  is  presented,  to  have  recourse  to  it,  in 
persons  suspected  of  a  gouty  diathesis,  whenever  any  peculiar  ob- 
stinacy in  any  affection  whatever,  not  clearly  incurable,  may  lead 
to  the  probable  inference  that  gout  may  have  something  to  do  with 
its  inveteracy.  Thus,  in  a  gentleman  affected  with  a  most  obstinate 
chronic  laryngitis  apd  angina,  which  had  resisted  treatment  for 
months,  the  disease  yielded  very  speedily  to  a  blue  pill  taken  at 
bedtime,  and  a  dose  of  wine  of  colchicum  and  magnesia  in  the 
morning.  The  mercurial,  previously  to  this  addition,  had  been  of 
little  or  no  obvious  advantage. 

3.  Administration, 

The  dried  cormus  or  seeds  may  be  given  in  powder,  in  the  dose 

of  from  two  to  eight  grains  every  four,  six,  or  eight  hours,  until  the 

effects  of  the  medicine  are  obtained,  and  gradually  increased  if 

necessary;  but  colchicum  is  at  present  almost  never  used  in  this 

form.  The  common  forms  of  administration  are  the  wines,  tincture, 

or  extract.    I  almost  always  employ  preferably  the  wine  of  the  root; 

because,  being  a  saturated  solution  of  the  soluble  matter  of  the 

cormus,  it  may,  if  properly  prepared,  be  confidently  relied  on,  so 

fiur  as  mere  activity  in  the  medicine  is  concerned.     Should  it  be 

desirable,  from  any  cause,  to  administer  the  remedy  in  the  solid 

state,  the  oflBcinal  acetous  extract  may  be  used.     The  doses  of  these 

preparations  are  given  below.    The  medicine  is  sometimes  employed 

externally  in  the  form  of  wine  or  tincture. 

1.  Wine  of  Colchicum  Root  (ViNUM  CoLCHici  Radicis,  U,  S.)  is 
^t  prepared,  according  to  the  directions  of  the  second  formula  of 
tbe  U.  S.  Pharmacopoeia.    A  preparation  is  secured  by  this  process, 
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in  which  all  the  virtues  that  two  pints  of  wine  can  extract  from  i 
pound  of  the  dried  cormus  are  contained.  The  wine  is  saturated, 
and  consequently,  though  duly  filtered,  is  apt  to  become  turbid  oi 
exposure.  The  dose  is  from  ten  minims  to  a  fluidrachm.  ThefcH 
medium  dose,  when  it  is  desirable  to  avoid  nausea,' is  about  twentj 
minims;  and  some  individuals  cannot  bear  this  quantity.  Aflo- 
drachm  will  often  vomit.  Two  and  a  half  fluidrachms  are  said  to 
have  proved  fatal. 

2.  Wine  of  Colchicum  Seed  (ViNUM  COLCHICI  Seminis,  U.S)  k 
made  in  the  proportion  of  four  ounces  of  the  seeds  to  two  pints  of 
sherry  wine.  This  ought,  if  properly  prepared,  to  be  of  equable 
strength,  as  the  seeds  keep  well.  The  dose  is  from  thirty  minimi 
to  two  fluidrachms.     Two  fluidounces  have  destroyed  life. 

3.  Tincture  of  Colchicum  Seed  (TiNCTUBA  COLCHICI  Seminis^  E 
S)  is  made  in  the  same  manner  and  proportions  as  the  wine  of  tlie 
seeds,  diluted  alcohol  being  used  as  the  menstruum.  The  objectioii 
to  it,  as  an  internal  remedy,  is  the  large  proportion  of  spirit  it  con- 
tains. The  dose  is  from  thirty  minims  to  two  fluidrachms.  It  may 
be  used  externally,  either  alone  or  in  combination  with  the  can* 
phorated  tincture  of  soap,  in  gouty,  rheumatic,  syphilitic,  and  neu- 
ralgic pains. 

4.  Compound  Tincture  of  Coldiicunt  (TiNCTURA  CoLCHlCl  CoM- 
POSITA,  Tjond)  is  a  preparation  of  the  Loudon  Pharmacopoeia,  differing 
from  the  preceding  only  in  the  use  of  aromatic  spirit  of  ammoiui 
as  the  menstruum.  It  is  consequently  more  stimulant  than  the 
simple  tincture,  and  is  somewhat  antacid ;  but  these  properties 
can  scarcely  be  considered  Jis  advantages.     It  is  little  used. 

5.  Vinegar  of  Colchicum  ( AcETCJM  CoLCHici,  U,  S)  is  an  infusion 
of  colchicum  root  in  diluted  acetic  acid;  the  proportions  being  an 
ounce  of.  the  former  to  a  pint  of  tlie  latter.  Vinegar  or  diluted 
acetic  acid  is  an  excellent  solvent  of  the  active  matter  of  colcliicam; 
and  the  preparation  was  at  one  time  considerably  used  in  dropsj. 
At  present,  however,  it  is  little  employed.  The  dose  is  from  thirty 
minims  to  two  fluidrachms. 

6.  Acetic  Extract  of  Colchicum  (ExTRACTUM  COLCHICI  AcBTlcni, 
U.S)  is  prepared  by  first  treating  the  colchicum  root  with  cold 
diluted  acetic  acid,  and  afterwards  evaporating  the  acetous  infusion. 
This  is  an  excellent  preparation,  containing  all  the  virtues  of  the 
root,  and  much  prescribed  when  it  is  desired  to  exhibit  colchicum 
in  the  form  of  pill.     The  dose  is  from  one  to  three  grains. 
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VII.  SARSAPARILLA.  U.S.,  Dub. 

SARSA.  Zone?.— SARZA.  Ed. 

Origin.  Sarsaparilla  consists  of  the  roots  of  different  plants 
beloDging  to  the  genus  Smilax.  It  was  formerly  referred  to  Smilax 
Sarsaparilla,  which  is  indigenous  in  this  country ;  but  it  is  now 
believed  that  none  of  the  commercial  drug  is  obtained  from  that 
species.  The  particular  plants  which  are  known,  or  believed  to 
furnish  it,  are  Smilaa^medira  growing  in  Mexico,  and  S.  syphilitica^ 
S.  officinalis,  and  S.  papyracea,  which  inhabit  different  parts  of  the 
northern  section  of  South  America,  especially  New  Granada,  Vene- 
zuela, and  the  northern  provinces  of  Brazil.  All  these  species  are 
climbing,  briery  plants,  having  long  slender  roots,  which  proceed  in 
all  directions  from  a  common  rootstalk  or  rhizome. 

Several  varieties  of  sarsaparilla  exist  in  commerce,  distinguished 
by  the  names  of  the  places  of  shipment,  or  the  region  whence  they 
are  derived;  as  the  Honduras,  Vera  Cruz  or  Tampico,  Jamaica,  Ca- 
racas, Brazil,  &c.;  and  some  importance  has  been  attached  to  these 
designations,  as  indicative  of  superior  or  inferior  quality  in  the 
drug*;  but  I  believe  that,  in  relation  to  the  real  value  of  sarsaparilla 
as  a  medicine,  it  is  to  be  judged,  not  by  the  place  of  growth,  or  any 
distinctive  exterior  characters,  but  solely  by  the  degree  in  which  it 
possesses  the  peculiar  taste  of  the  medicine;  so  that  the  roots  which 
have  no  taste  whatever  may  be  looked  on  as  inert. 

As  sarsaparilla  is  usually  imported,  it  consists  either  of  whole 
roots,  including  rootstalk  and  radicals,  folded  lengthwise,  or  of  the 
latter  exclusively,  separated  from  the  rhizome,  and  in  either  case 
bound  together,  in  large  cylindrical  bundles,  by  circular  turns, 
either  of  the  rootlets  themselves,  or  of  some  flexible  stem.  In 
some,  however,  of  the  commercial  varieties,  the  whole  roots  come 
separately;  large  numbers  of  them  being  loosely  packed  in  bales. 

Sensible  Properties  and  Solubility.  The  rootstalk,  when  attached, 
is  usually  rejected.  The  proper  roots  are  several  feet  in  length, 
about  as  thick  as  a  goosequill  on  the  average,  flexible,  generally 
wrinkled  longitudinally,  and  of  a  grayish-brown  or  reddish-brown 
colour  externally,  and  whitish  or  slightly  reddish  within.  They 
consist  of  a  central  pith,  a  layer  of  ligneous  fibre,  and  outside  of  this 
a  cortical  portion,  covered  with  the  coloured  epidermis.  From  the 
tenacity  of  the  woody  layer,  they  can  often  be  split  for  great  por- 
tions of  their  length. 
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In  its  ordinary  state,  sarsaparilla  has  little  or  no  smell;  bot  it 
becomes  distinctly  odorous  in  decoction.  Its  taste  is  at  first  simply 
mucilaginous,  or  but  very  slightly  bitter;  but,  if  of  good  quality, 
it  soon  becomes,  on  being  chewed,  decidedly  acrid,  and  leaves  i 
durable  and  disagreeable  sense  of  acrimony  in  the  month  anl 
fauces.  It  imparts  its  virtues  slowly  to  cold  water,  more  rapidly  to 
boiling  water,  and  still  more  readily  to  diluted  alcohol,  which  is  tlie 
proper  menstruum.  Water,  unless  in  very  large  quantity,  seems  to 
be  incapable  of  exhausting  the  root;  and  by  long  boiling  its  Tiitos 
are  sensibly  impaired.  • 

Chief  Constitvetits.  The  active  constituent  of  sarsaparilla  is  pro- 
bably a  principle  first  isolated  by  Dr.  Palotta  in  1824,  and  varioosly 
named.  The  proper  title  for  it  is  sarsnparillin ;  but  it  has  beei 
called  also  paraglin^  smilacine,  saheparine,  and  parillinic  acid.  It  ii 
a  'white  crystallizable  substance,  inodorous,  of  little  taste  in  tb 
solid  state,  but  bitter,  acrid,  and  nauseous  in  solution,  very  slightly 
soluble  in  cold  water,  more  soluble  in  boiling  water,  and  very  so- 
luble in  alcohol,  especially  when  heated.  Ether  and  the  vohUik 
oils  also  dissolve  it.  Its  aqueous  solution,  like  the  decoction  of 
sarsaparilla  itself,  has  the  property  of  frothing  very  much  when 
agitated.  It  is  said  to  be  volatilized  at  the  temperature  of  a  salt 
bath ;  and  this  fact  accounts  for  the  effect  of  decoction  in  impairing 
the  virtues  of  the  root.  For  the  mode  of  preparing  sarsapanSk^ 
see  the  U.S.  Dispensatory.  It  has  been  given  internally,  and  found 
to  be  borne  well  by  the  stomach  in  the  dose  of  six  grains.  Nine 
grains  caused  nausea,  and  a  feeling  of  weight  in  the  epigastriam. 
According  to  Dr.  Palotta,  in  doses  of  from  two  to  thirteen  graina^ 
it  occasions  a  sense  of  constriction  in  the  throat,  nausea,  and  dia- 
phoresis, and  depresses  the  circulation. 

Besides  sarsaparillin,  the  root  contains  a  minute  proportion  of 
volatile  oil^  some  resin  and  extractive^  and  a  large  proportion  oisUxnk 
With  this  last  principle  its  medicinal  activity  was  at  one  time 
thought  to  be  associated;  and  hence  originated  the  long  boiling  to 
which  it  was  formerly  subjected,  and  which  is  still  retained  by  some 
of  the  British  authorities.  The  starch  is  wholly  inert,  and  the  long 
boiling  only  injurious. 

Effects  on  the  Systevi,  In  the  ordinary  medicinal  doses,  sarsapa- 
rilla produces  little  sensible  effect.  It  is  thought,  and  probably 
with  justice,  moderately  to  promote  perspiration  and  the  secretion 
of  urine.  In  this  respect,  it  resembles  most  other  acrid  substances 
which  enter  the  circulation.     The  system  is  intolerant  of  their  pre- 
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sence;  and  hence  the  eliminating  functions  are  made  specially  sus- 
ceptible to  their  excitant  influence.  Sarsaparilla,  however,  is  almost 
always  administered  with  a  large  quantity  of  liquid;  and  it  is  not 
easy  to  determine  how  much  of  the  effect  on  the  secretions  is  to  be 
ascribed  to  the  medicine,  and  how  much  to  the  vehicle.  In  larger 
doses,  it  produces  feelings  of  gastric  oppression,  nausea,  and  some- 
times vomiting.  Its  sensible  effects,  however,  are  not  sufficient  to 
explain  the  therapeutic  advantages  ascribed  to  it ;  and  they  who 
claim  for  it  extraordinary  value  as  a  medicine,  must  refer  its  cura- 
tive effects  to  an  alterative  influence.  Like  the  other  alteratives 
already  considered,  it  may  have  the  property  of  stimulating  the 
normal  functions  of  disintegration  and  repair  into  increased  activity, 
thereby  removing  gradually  the  substratum  of  the  morbid  action, 
and  the  disease  along  with  it. 

Therapeutic  Application,    Few  medicines  have  suffered  such  vicis- 
situdes of  popularity  as  sarsaparilla;   at  one  time  being  in  high 
repute,  at  another  almost  entirely  neglected,  then  again  revived,  to 
be  again  depressed;   but  at  no  time  commandmg  a  unanimous 
opinion  in  its  favour.    Introduced  about  the  year  1530  into  Eu- 
rope, from  the  Spanish  West  Indies,  where  it  enjoyed  much  repute 
as  an  anti-syphilitic  remedy,  it  came  into  considerable  vogue;  but 
seems  to  have  afterwards  been  almost  lost  sight  of  until  again 
brought  into  notice,  about  the  middle  of  the  seventeenth  century, 
by  Sir  William  Fordyce,  who  recommended  it  strongly  as  an  adju- 
vant and  corrective  of  mercury,  in  the  treatment  of  the  venereal 
disease.    Cullen's  unfavourable  opinion  had  probably  no  little  in- 
fluence in  setting  the  current  of  professional  sentiment  once  more 
against  it;  and,  at  the  commencement  of  the  present  century,  and 
for  some  time  afterwards,  it  seems  to  have  been  much  neglected. 
Empirics,  however,  now  took  possession  of  the  abandoned  remedy; 
and  the  success  they  met  with,  either  from  the  efficacy  of  the  sarsa- 
parilla itself,  or  of  the  secret  additions  they  made  to  it,  was  striking 
enough  once  more  to  attract  the  notice  of  the  regular  profession, 
^1  whom  the  medicine  was  again  received  into  a  favour,  which  it 
l^as  not  subsequently  lost.    It  seems  to  me  impossible  to  resist  the 
^^nclusion,  which  this  short  history  suggests,  that  a  remedy  cannot 
^  quite  inert,  which  has  so  often  risen  into  notice  after  neglect,  and 
^hich,  though  considered  useless  by  many,  has  the  voice  of  the 
peater  number,  and  those  probably  the  most  experienced,  in  its 
favour.    One  cause,  probably,  of  the  unfavourable  opinion  has  been 
the  ignorance  of  what  gives  real  efficacy  to  the  medicine,  and  the 
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consequent  vicious  methods  of  pharmaceutical  treatment  to  wUek 
it  has  been  subjected.  It  is  not  strange  that  practitioners  bavebeei 
often  disappointed,  when  they  estimated  a  specimen  of  the  root^M 
by  its  acrimony,  but  by  the  proportion  of  starch  it  contained,  Sfld, 
in  order  to  extract  this  inert  starch  for  use,  tortured  the  medioM 
with  an  amount  of  boiling,  sufficient  almost  wholly  to  drive  off  or 
destroy  the  proper  active  principle. 

Secondary  syphilis  is  the  affection  in  the  treatment  of  which  m- 
saparilla  has  always  enjoyed  the  highest  reputation.  It  is  onil 
hands  admitted  to  be  inadequate  to  the  cure  of  the  primary  duew; 
and  there  are  probably  few  who  would  venture  to  trust  the  seooDil- 
ary  symptoms  to  sarsaparilla  alone.  But,  associated  with  mercoij, 
it  seems  to  have  produced  effects  which  could  not  always  beobtiii- 
ed  from  that  medicine  unaided;  and  it  is  thought  very  often  tohiie 
corrected  that  cachectic  state  of  system,  or  depraved  health,  vhidi 
has  remained  in  syphilitic  cases  after  the  use  of  mercury,  and  whkk 
it  has  been  customary  to  ascribe  to  that  medicine ;  as  we  daily  see; 
in  miasmatic  regions,  the  shattered  health  produced  and  left  behifld 
by  intermittent  and  remittent  fevers,  ascribed  to  the  quinia  by  whid 
the  febrile  paroxysms  had  been  subdued.  The  curative  effiectof  w^ 
saparilla  is  very  slow,  because  the  alterative  change  of  tissue  opoi 
which  its  efficacy  probably  depends,  is  also  slow;  and  tbisvoj 
slowness  may  constitute  one  of  its  real  merits;  as  it  seems  difficolt 
seriously  to  abuse  a  remedy  of  such  feeble  physiological  action. 
But  gradually,  under  its  use,  the  appetite  often  increases,  the  gene- 
ral nutrition  improves,  the  secretions  assume  their  normal  sUte, 
and  the  morbid  phenomena  disappear,  one  aft;er  another,  till  fiioUj 
health  is  restored.  A  new  and  healthy  tissue  has  taken  the  place 
of  the  old  and  diseased. 

Chronic  rheumatism^  various  forms  of  scrofulous  disease^  and  AnnA 
cutaneous  eruptions^  are  the  other  complaints  in  which  sarsaparilli 
has  been  used  with  supposed  advantage ;  and,  in  any  case  of  geaenl 
cachexia,  or  depraved  condition  of  health,  which  can  be  traced  to 
no  special  cause,  and  for  which  there  is  no  known  special  remedy 
or  set  of  remedies,  this  medicine  may  be  appropriately  used,  in 
connexion  with  others  which  may  seem  to  offer  some  hope  of 
benefit. 

Administration.    The  powder  of  sarsaparilla  may  be  given  in  tbe 
dose  of  from  thirty  grains  to  a  drachm,  three  or  four  times  dailj?    i 
to  be  gradually  increased  until  a  slight  effect  on  the  stomacb  is 
experienced,  and  then  somewhat  diminished  so  as  to  be  keptwitbin 
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the  nauseating  point.  One  drachm  of  the  most  efficacious  parcels 
will  sometimes  produce  nausea.  But  this  is  not  an  eligible  form 
for  administering  the  medicine,  in  consequence  of  the  large  propor- 
tion of  useless  matter.  The  following  are  the  several  officinal  pre- 
parations used. 

The  Simple  Infusion  (Infusum  SARSAPARiLLiE,  U.  S)  is  prepared 
by  digesting  an  ounce  of  the  bruised  root  in  a  pint  of  boiling  water 
for  two  hours;  or,  preferably,  by  the  process  of  percolation,  the 
same  proportions  being  used.  This  is  probably  as  efficient  a  pre- 
paration as  can  be  made  of  sarsaparilla  alone,  by  means  of  water  as 
the  menstruum.  But,  as  water  is  incapable  of  taking  up  all  the 
virtues  of  the  root,  unless  used  in  very  large  proportion,  the  pre- 
paration is  not  a  very  strong  one.  The  dose  of  it  is  three  or  four 
fluidounces,  three  times  a  day. 

A  simple  decoction  may  be  prepared  by  macerating  two  ounces  of 
the  bruised  root  in  a  quart  of  water  for  an  hour,  then  boiling  for 
ten  or  fifteen  minutes  in  a  covered  vessel,  and  straining  the  liquid. 
This  is  essentially  the  decoction  of  the  Dublin  Pharmacopoeia,  and, 
in  reference  to  its  strength,  may  be  considered  as  identical  with  the 
U.  S.  infusion.  The  London  and  Edinburgh  decoctions  are  made 
by  long  boiling,  which  is  not  in  accordance  with  the  views  at  present 
received  of  the  proper  treatment  of  sarsaparilla. 

The  Compound  Decoction  of  Sarsaparilla  (Decoctum  Sarsaparilla 
CoiiPOSiTUic,  U,S)  is  made,  according  to  the  U.S.  Pharmacopoeia, 
by  macerating  six  ounces  of  bruised  sarsaparilla,  an  ounce,  each,  of 
bark  of  sassafras  root  sliced,  guaiacum  wood  rasped,  and  liquorice 
root  bruised,  and  three  drachms  of  mezereon,  in  four  pints  of  water, 
for  twelve  hours;  then  boiling  for  fifteen  minutes,  and  straining. 
This  is  an  imitation  of  a  preparation  formerly  in  great  repute,  under 
the  name  of  Lisbon  diet  drink,  and  is  one  of  the  best  forms  in  which 
sarsaparilla  can  be  prescribed.  Guaiacum  wood  yields  very  little  of 
its  virtues  to  water;  liquorice  root  merely  serves  by  its  demulcent 
properties  to  obtund  somewhat  the  acrimony  of  the  other  ingredients, 
and  the  sassafras  bark  serves  little  other  purposes  than  to  impart 
flavour ;  so  that  the  efficiency  of  the  decoction  depends  mainly  on 
the  sarsaparilla  and  mezereon.  The  dose  is  about  four  fiuidounces 
three  or  four  times  a  day. 

The  Oyrnpound  Syrup  of  Sarsaparilla  (Syrupus  Sarsaparilla 
CoMPOSiTUS,  U.  S.)  is  made  by  first  forming  a  tincture,  with  diluted 
alcohol,  of  sarsaparilla,  guaiacum  wood,  roses,  senna,  and  liquorice 
root,  then  evaporating  ofi'  most  of  the  alcohol,  and  incorporat- 
ing sufficient  sugar  with  the  residue  to  form  a  syrup,  which  is 
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flavoured  with  a  minute  quauttty  of  the  volatile  oils  of  sasBifiii^ 
anise,  and  partridge-berry.  This  syrup  was  prepared  in  imiti' 
lion  of  the  famous  sirop  de  Cuisinkr^  and  differs  from  the  de(X» 
tion  mainly  in  the  omission  of  mezereon,  and  the  introdactionof 
senna,  which  renders  it  slightly  laxative.  It  is  very  much  w^ 
and  perhaps  the  most  popular  preparation  of  sarsaparilla  emptojri 
in  this  country.  It  is  an  entirely  different  preparation  from  tki 
syrup  of  the  British  Colleges,  in  which  sarsaparilla  is  the  odf 
active  ingredient,  and  that  probably  rendered  inert,  or  nearly  ■; 
by  the  long  boiling.  The  dose  of  the  compound  syrup  is  half  i 
tluidounce,  three  or  four  times  a  day. 

HhQ  Extract  of  Sarsaparilla  (ExTR ACTUM  Sarsapabill^  V.S)% 
made,  according  to  our  oflicinal  code,  by  first  forming  a  tincture  of 
sarsaparilla  with  diluted  alcohol,  by  means  of  percolation,  thendir 
tilling  off  the  alcohol,  and  evaporating  the  residue  to  a  proper 
consistence.  The  diluted  alcohol  thoroughly  exhausts  the  root  of 
its  active  matter,  while  it  leaves  the  inert  starch;  and  the  hflit 
necessary  for  the  concentration  of  the  preparation,  if  properly  r^ 
lated,  is  not;  sullicient  to  drive  off  or  decompose  the  sarsapanlla 
The  extract  may,  therefore,  be  considered  as  having  all  the  virM 
of  the  sarsaparilla  in  a  concentrated  state,  and  is  an  excellent  pi» 
paration.  The  dose  is  from  ten  to  twenty  grains  three  or  te 
times  a  day. 

The  Fluid  Extract  of  Sarsajiarilla  (ExTB ACTUM  SARSAPABIUi 
Fluidum,  U.S)  is  a  compound  preparation,  in  making  which, iB 
the  ingredients  of  the  compound  decoction,  except  the  guaiicoo^ 
are  treated  with  diluted  alcohol  so  as  to  form  a  tincture,  which  ii 
iifterwards  very  much  reduced  by  evaporation,  and  then  incorpo- 
rated with  enough  sugar  to  enable  it  to  keep.  This  is  an  exoelM 
preparation,  and  may  be  considered  as  representing  the  compound 
decoction  in  a  very  concentrated  state.  The  dose  is  a  ilaidncb^ 
equivalent  to  a  drachm  of  the  root 


VIII.  GUAIACUM. 

GUATACUM  WOOD.— GuAiAci  Lignum.'  U.S^  Ijmd^Ei 

GUAIAC— GuAiACi  Resixa.  CT;^:— Guaiacum.  Land,,  El,H 

Origin.    There  are  two  products  of  Guaiacum  officinak,  a  \^^ 
tree  growing  in  the  West  Indies,  which  are  employed  in  medicine;    , 
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namely,  the  wood,  add  a  resinous  substance  obtained  in  various 
methods  from  the  trunk.  It  is  to  the  latter  that  the  name  of 
guaiac,  as  officinally  used  in  this  country,  properly  belongs. 

1.  GuAiAGUM  Wood  {Ouaiaci  Lignum\  often  called  lignum  vitm, 
18  usually  imported  in  billets,  with  the  bark  attached.  It  is  hard, 
compact,  and  heavy,  with  the  central  or  heart- wood  of  a  brownish- 
green  colour,  and  the  outer  portion  or  sap-wood,  yellow.  In  the 
shops  it  is  usually  kept  in  the  state  of  shavings  or  raspings,  which 
have  the  two  colours  mixed.  Inodorous  under  ordinary  circum- 
stances, it  acquires  a  distinct  and  somewhat  fragrant  smell,  when 
rubbed  or  heated.  Its  taste  is  slight  at  first,  but  becomes  feebly 
acrid  when  it  is  chewed.  It  yields  its  virtues  partially  to  water, 
and  completely  to  alcohol.  These  depend  on  an  extractive  matter 
and  renn,  the  former  of  which  is  somewhat  acrid,  and  is  the  only 
active  part  which  water  extracts  from  the  wood. 

2.  GuAiAG  (Ouaiaci  Resina),  or  guaiacum  resin^  is  obtained  in 
three  different  methods.  1.  It  sometimes  exudes  in  the  form  of  a 
liquid  juice  from  the  tree,  either  spontaneously  or  through  wounds 
in  the  bark,  and  concretes  on  exposure.  2.  Another  method  of 
obtaining  it  is  to  bore  a  hole,  by  means  of  an  auger,  longitudinally 
into  one  end  of  a  log  or  billet  of  the  wood,  and  to  put  the  other  end 
into  a  fire.  The  resinous  matter  contained  in  it  melts  with  the 
beat,  and,  running  out  through  the  auger  hole,  is  received  in  ves- 
sels, in  which  it  hardens.  8.  The  third,  and,  I  presume,  the  most 
oommon  method,  is  to  boil  the  chips,  sawdust,  and  pieces  of  bark, 
in  water,  holding  common  salt  in  solution,  and  to  skim  off  the 
melted  resin  as  it  rises  to  the  surface.  Procured  in  this  manner,  it 
ii  in  irregular  masses,  which  are  obviously  full  of  impurities,  sucli 
as  small  fragments  of  bark,  &c.,  from  which  it  may  be  freed  by 
melting  and  straining. 

Sensible  and  Chemical  Properties, — As  guaiac  is  kept  in  the  shops, 
it  is  usually  in  irregular  lumps,  of  a  greenish-brown  or  dark-olive 
colour  on  the  outside,  and,  when  broken,  exhibiting  a  smooth,  shining, 
conchoidal  surface,  which  is  at  first  reddish-brown,  but  assumes  a 
green  tint  on  exposure.  The  edges  of  the  broken  pieces  are  trans- 
lucent. The  powder  is  of  a  light  gray  colour,  changing  to  green 
with  time,  and  is  apt  to  cohere  into  a  mass,  which  ultimately  be- 
comes compact  and  hard,  in  consequence,  probably,  of  a  partial 
fusion  in  hot  weather.  The  odour  is  feeble,  but  agreeable,  and 
increased  by  heat.  The  taste  is  at  first  scarcely  perceptible,  but 
after  a  time  becomes  sensibly  acrid,  and   persists  long.    Guaiac 
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SO  (lens  in  the  mouth,  melts  at  a  low  temperature,  and  is  inflammi' 
ble.  It  yields  about  nine  per  cent,  of  its  weight  to  water,  and  ii 
wholly  dissolved,  with  the  exception  of  impurities,  by  alcohol,  k 
is  also  soluble  in  ether  and  alkaline  solutions.  The  alcoholic  soli- 
tion  is  of  a  dark-brown  colour,  deposits  resin  on  the  addition  of 
water,  and  imparts  a  blue  colour  to  milk,  gluten  and  vegeUUs 
products  containing  it,  mucilage  of  gum  arable,  &c.  The  cbangi 
to  green  which  guaiac  undergoes  on  exposure,  is  thought  to  li 
owing  to  the  absorption  of  oxygen.  It  consists  of  9  parts  of  at 
tractive  matter,  and  91  of  resin,  in  100  parts.  The  resin  has  pee* 
liarities  which  distinguish  it  from  other  resinous  substances,  aai 
has  received  the  -name  of  guaiacin.  It  has  the  acid  property  of 
uniting  with  alkalies  to  form  soluble  compounds,  and,  in  view  of 
this  property,  is  sometimes  called  guaiacic  acid.  The  mineral  addi 
are  incompatible  with  guaiac. 

Effects  of  the  Wood  and  Resin  on  the  System,  As  the  wood  om 
all  its  virtues  to  the  guaiac  contained  in  it,  the  effects  of  the  t«o 
are  identical,  only  that  the  wood  is  feebler.  The  ordinary  remediil 
doses  produce  little  observable  effect.  When  the  quantity  taken  ii 
sufBciently  large  to  make  itself  decidedly  felt,  there  is  a  sense  of 
warmth  in  the  stomach,  followed  by  slight  anorexia,  with  diyneB 
of  the  mouth,  thirst,  and  often  a  moderate  general  excitement,  indi* 
cated  by  some  increase  in  the  frequency  of  pulse  and  heat  of  slffli 
There  is  also  a  tendency  to  increased  secretion,  especially  from  thB 
skin  or  kidneys;  one  or  the  other  direction  being  taken,  according 
to  attendant  circumstances.  If  the  patient  is  kept  warm  in  be4 
and  the  powder  of  ipecacuanha  and  opium,  or  the  antimoniala,  wi4 
warm  drinks,  are  at  the  same  time  exhibited,  profuse  perspiratioi 
is  often  induced,  probably  more  copious  than  it  would  be  wilhort 
the  guaiac.  If,  on  the  contrary,  the  patient  is  walking  about, ani 
lakes  cold  drinks,  the  medicine  is  more  apt  to  act  as  a  diuretic.  I" 
large  doses  it  frequently  operates  on  the  bowels.  It  is  thoug^^ 
also  by  some  to  stimulate  the  menstrual  flux,  and  occasionally 
seems  to  act  as  a  sialagogue.  Like  other  substances  acting  as  ini- 
tants  to  the  stomach  and  bowels,  it  sometimes  occasions  an  amp- 
tion  upon  the  skin.  In  great  excess,  it  produces  nausea,  vomitisg 
})urging,  and  febrile  symptoms. 

From   its   occasional  effects  in   increasing  perspiration,  it  ^ 
usually  been  ranked  among  the  stimulating  diaphoretics;  but  tbtf 
i»ftect  is  neither  so  considerable  nor  pertain  as  to  serve  as  a 
cieut  basis  for  classification. 


[AP.  HL]  OUAIACUM.  407 

like  sarsaparilla  and  some  other  acrid  substances,  guaiac  appears 

operate  as  an  alterative,  and,  through  this  agency,  to  produce 
batever  cnrative  eflfects  are  obtained  from  its  use.  It  probably 
Iters  the  circulation,  and  there  excites  the  different  emunctories, 
id  at  the  same  time  the  whole  ultimate  organic  structure,  includ- 
ig  the  capillaries;  modifying  their  condition  favourably  in  some 
Mas  of  disease. 

Therapeutic  Application,  The  virtues  of  the  wood  are  said  to  have 
mh  known  to  the  aborigines,  from  whom  the  Spaniards  derived 
IB  medicine.  It  was  taken  to  Europe  so  early  as  1508,  and  ac- 
oired  great  reputation  in  the  treatment  of  syphilis,  which  gave 
rigin  to  the  name  of  wood  of  life  {lignum  vii8e\  by  which  it  has 
Wf  since  been  distinguished.  But  its  powers  were  greatly  exag- 
erated ;  and  at  present  it  is  considered  as  a  mere  accessary  to 
Iher  measures,  and  of  very  doubtful  efficiency  even  in  this  capa- 
ity.  It  is  almost  never  used,  except  in  connexion  with  sarsaparilla, 
1  the  compound  decoction  and  compound  syrup  of  that  root.  The 
B£nburgh  College  still  give  directions  for  a  Decoction  (Decoctum 
hlAiACi,  Ed^  prepared  by  boiling  guaiac  wood,  raisins,  sassafras 
oot^  and  liquorice  root  in  water.  It  is  the  old  decoction  of  the  tvoods, 
ormerly  in  much  repute  as  an  adjuvant  to  an  alterative  course  of 
aercurials  or  antimonials,  in  syphilis,  chronic  rheumatism,  cuta- 
leous  affections,  &c.,  but  now  very  seldom  used. 

The  resin  is  more  active,  and  has  considerable  reputation  in  the 
reatment  of  rheumatism  and  some  other  diseases. 

In  acute  rheumatism,  it  appears  to  be  sometimes  useful  at  that 
leriod  of  the  disease,  when  the  time  for  depletion  is  passed,  and 
aoderate  stimulation  is  not  inadmissible.  Under  these  circum- 
tances.  it  may  be  given  combined  with  opium  and  ipecacuanha, 
dtre^  calomel,  or  the  antimonials,  one  or  more,  in  the  dose  of  ten 
3T  fifteen  grains  every  two  hours.  It  is,  however,  probably  better 
idipted  to  the  subacute  or  neuralgic  cases,  and  especially  the  chronic^ 
in  which  it  is  much  employed,  either  in  the  form  of  powder,  or  of 
tinctare,  which  is  generally  preferred. 

It  is  also  used  occasionally  in  cases  of  chronic  and  irregular  or 
^ferums  gout,  especially  when  a  stimulant  is  required. 

In  amenorrhoea  and  dysmenorrhoea^  it  was  a  favourite  remedy  with 
delate  Professor  Dewees,  of  Philadelphia;  and,  as  the  latter  of  these 
•ftctions  is  probably  often  nothing  more  than  disguised  rheuma- 
"•o,  its  usefulness  is  readily  intelligible.     I  have  myself  used  it  in 
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some  cases  with  apparent  success ;  that  is,  the  patients  recoverel 
under  its  use. 

Secondary  syphilis^  chronic  cutaneaua  diseaseSj  different  forms  (^  Kth 
fuh^  and  indejinite  cachectic  states  of  system  without  special  nine; 
have  been  treated  with  guaiacum ;  but  always  in  combination  with 
other  remedies.  Thus,  it  is  one  of  the  ingredients  in  the  Omponad  ' 
Calomel  Pills  (PiLULJS  Calomelanos  CoMPOSiTiB,  JEkl.,  Diii.\  or 
Plummer^s  pills,  as  they  are  commonly  called,  in  which  it  is  ain> 
ciated  with  calomel  and  precipitated  sulphuret  of  antimony,  aid 
which  are  occasionally  prescribed  in  the  complaints  above  mo- 
tioned. (See  page  294.) 

Administration.  Guaiac  is  given  in  substance,  or  tincture.  Tie 
dose  of  the  resin  is  from  ten  to  thirty  grains,  which  may  be  exhi- 
bited in  pill,  or  in  powder  suspended  in  water  rendered  viscid  bj 
sugar  and  gum  arabic,  or  in  milk.  With  water  alone  it  will  not 
mix.  It  may  be  made  into  the  form  of  Mixture  (Mistuba  Guaiao, 
Lond.),  by  rubbing  together  a  drachm  and  a  half  of  the  powder, 
two  drachms  of  sugar,  and  a  drachm  of  powdered  gum  arabic,  aol 
adding,  during  the  trituration,  ten  fluidounces  of  a  mixture  of  equal 
parts  of  pure  water  and  the  U.  S.  cinnamon  water.  The  dose  of 
this  mixture  would  be  one  or  two  fluidounces. 

There  are  two  tinctures,  the  simple  and  ammoniated. 

The  Simple  Tincture  (TiNCTURA  GUAIACI,  U.  S.\  is  merely  a  sola- 
tiou  of  guaiac  in  alcohol,  and  is  given  in  the  dose  of  a  fluidracbui 
three  times  a  day,  increased  if  necessary. 

The  Ammoniated  I'incture  (TiNCTURA  GuAlACl  Ammoniata,  JJ,S) 
is  prepared  with  aromatic  spirit  of  ammonia,  instead  of  alcohol,  wd 
difters  from  the  preceding  in  being  more  stimulant,  and  at  the  same 
time  somewhat  antacid.    The  dose  is  the  same. 

Both  tinctures  are  decomposed  by  water ;  and  the  resin  thrown 
down  refuses  to  mix  with  that  fluid,  so  that  it  is  advisable  toa«i-* 
minister  the  tincture  in  sweetened  water,  thin  mucilage,  or  milk. 


IX.  MEZEREON, 

MEZEREUM.  U,  S,  Lond,  —  MEZEREON.  Ed,  Dub. 

Origin,  As  directed  by  our  officinal  code,  and  as  found  in  the 
shops  of  this  country,  mezereon  is  the  bark  of  two  species  of  Dapl"^ 
namely,  B,  Mezereum,  and  D,  Gnidiinn,  both  small  shrubs,  groffi"? 
in  Europe,  the  former  abundantly  in  Great  Britain,^ the  laiter  ifl 
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I  Southern  parts  of  the  Continent.  The  bark  both  of  the  stem 
1  root  is  e£Bcient ;  but  it  is  that  of  the  stem  which  is  most  com- 
u  in  our  markets. 

Sensible  Properties  and  Solubility,  The  bark  is  in  strips,  often 
reral  feet  in  length,  about  an  inch  in  breadth  where  broadest, 
i  gradually  tapering  towards  one  or  both  ends.  It  is  covered 
temally  with  a  grayish  or  reddish  brown,  easily  separable  epider- 
8,  is  whitish  on  the  inner  surface,  very  tough  and  flexible,  and 
mes  to  us  either  folded  in  bundles,  or  wrapped  in  balls.  In  the 
sent  state,  it  has  a  nauseous  smell,  and  an  extremely  acrid  taste ; 
len  dried,  it  is  nearly  inodorous,  but  retains  much  of  its  acrid 
rte,  which  is  preceded  by  a  sense  of  sweetness.  It  yields  its  virtues 
water  and  alcohol. 

Active  Principles.  Mezereon  contains  a  peculiar  crystallizable 
inciple,  of  a  bitter,  rough  taste,  called  daphnin^  and  an  acrid  re- 
wM  substance^  slightly  soluble  in  water,  upon  which  the  irritant 
rqperties  of  the  bark  depend.  It  contains  also  a  volatile  acrid 
rinciple,  probably  a  volatile  oil,  which  is  most  abundant  in  the 
tth  bark,  but  either  escapes,  or,  as  suspected  by  Vauquelin,  is 
umged  into  the  acrid  resin  by  time.  When  mezereon  is  boiled 
ith  water,  an  acrid  principle,  according  to  Mr.  Squire,  escapes  with 
le  vapour ;  but  it  is  not  given  oft'  when  the  bark  is  boiled  in  alco- 
ol,  probably  because  the  temperature  is  not  sufficiently  high. 

Effects  on  the  System,  Mezereon  is  a  powerful  local  irritant,  in 
B  recent  state  inflaming  and  vesicating  the  surface,  and,  even  when 
ried,  producing  the  same  efiect,  though  much  more  slowly.  When 
tallowed,  therefore,  it  is  capable  of  severely  irritating  the  stomach, 
nd  may  even  prove  poisonous  by  the  violence  of  its  local  action. 

In  such  doses  as  not  to  disturb  the  stomach,  it  is  supposed  to 
Palate  the  secretions,  particularly  those  of  the  skin  and  kidneys ; 
«i  somewhat  more  largely  given,  produces  purging,  nausea,  vomit- 
ng,  and  other  signs  of  gastro-intestinal  irritation  or  inflammation, 
t  is  said  sometimes  to  irritate  the  urinary  passages  like  cantha- 
"Wes;  and  this  can  be  readily  understood,  if  it  be  admitted  that  its 
•end  principle  enters  the  circulation,  and  es(;apes  by  the  kidneys. 
nK)ogh  no  fatal  case  of  poisoning  from  the  bark,  so  far  as  I  know, 
8  recorded,  alarming  symptoms  have  in  several  instances  followed 
^  eating  of  the  fruit,  which  probably  owes  it  properties  to  the 
^^  acrid  principle;  and  one  fatal  case  at  least  has  occurred  in  a 
Wd.  The  usual  symptoms  have  been  violent  vomiting  and  purg- 
%  with  severe  abdominal  pains,  and  great  prostration.     In  a  few 
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instances,  cerebral  symptoms  are  reported  to  have  occurred,  u 
drowsiness,  giddiness,  imperfect  vision  and  dilated  pupils,  and,  in 
one  instance,  an  approach  to  insensibility ;  but  the  phenomena  are 
not,  I  think,  sufficiently  decisive  to  justify  the  inference  that  the 
medicine  possesses  narcotic  powers;  for  nothing  is  more  comrooi 
than  the  occurrence  of  cerebral  disorder,  as  a  result  of  great  gastric 
disturbance.  (See  Am.  Journ,  of  Med,  ScUy  xxi.  518.) 

Therapeutic  Application.  Of  the  use  of  mezereon  as  a  local  irri- 
tant there  will  be  occasion  to  speak  hereafter.  As  an  alterative  it 
has  long  been  employed  in  secondary  syphilis,  chronic  rheumatiso, 
scrofulous  affections,  and  chronic  cutaneous  eruptions.  At  one 
time  it  enjoyed  considerable  reputation;  but  at  present,  little  conii- 
dence  is  felt  in  its  curative  powers  in  these  or  any  other  complaints; 
and  it  is  seldom  used  internally,  except  as  an  ingredient  of  the  com- 
pound decoction  and  fluid  extract  of  sarsaparilla.  The  dose  of  tbe 
bark  in  powder  would  be  about  ten  grains ;  but  it  is  never  used  in 
this  form.  The  Edinburgh  College  retains  a  Decoction  (Decoctui 
Mkzerei,  aw.),  made  with  two  drachms  of  the  bark,  and  half  an  ounce 
of  liquorice,  to  two  imperial  pints  (two  pints  and  a  half  in  our 
measure)  of  water,  boiled  down  to  one-half.  The  dose  is  from  four 
to  eight  fiuidounces  three  or  four  times  a  day. 


X.  BARK  OF  SASSAFRAS  ROOT. 

SASSAFRAS  RADICIS  CORTEX.   U.S. 

Orir/in,  This  is  the  product  of  Su8safra8  ojp.cinah  (Necs),  L*i\^t^» 
Sassafras  (Linn.),  a  tree  of  medium  size,  growing  in  all  parts  of  the 
United  States,  and  said  to  extend  also  into  Mexico.  The  U.  S.  Phaf* 
macopcjcia  directs  the  bark  of  the  root,  which  is  the  part  always  kept 
in  our  shops;  the  British  Pharmacopoeias  direct  the  whole  root 
As  the  wood  constitutes  a  large  part  of  the  root,  and  possesses 
very  little  medicinal  virtue,  it  is  evident  that  our  national  standard 
is  eorrect  in  excluding  it. 

Sf.msible  Properties  and  &luhniff/.  The  bark,  as  kept  in  the  shops, 
is  in  rather  small,  irregular  fragments,  sometimes  with,  sometimes 
without  epidermis,  light,  spongy,  brittle,  of  a  reddish-brown  colou^j 
inclining  to  that  of  cinnamon,  lighter  on  the  broken  surface,  of » 
fragrant  odour,  and  a  sweetish,  somewhat  pungent,  aromatic  tas^^ 
These  properties  '*"  " "  moderately  to  water,  and  much  more 
freely  to  alcohol. 
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Active  Principle.  The  virtues  of  sassafras  depend  exclusively  on 
a  Volatile  Oil  (Oleuii  Sassafras,  U.  S,\  which  is  obtained  separate 
by  distillation  with  water.  It  is  of  a  yellow  colour,  becoming  red- 
dish with  age,  somewhat  heavier  than  water,  and  possessed  in  a  high 
degree  of  the  sensible  properties  of  the  bark. 

Effects  on  the  System.    I  have  placed  sassafras  bark  among  the 
alteratives,  not  so  much  on  account  of  its  real  properties,  as  from 
the  circumstance,  that  it  is  almost  exclusively  used  in  association 
with  sarsaparilla,  guaiacum  wood,  &c.     In  its  effects  on  the  system, 
it  is  more  closely  allied  to  the  aromatics  than  to  any  other  medi- 
cines, being  an  agreeable  stomachic  stimulant  and  carminative.   Its 
ofl,  however,  appears  to  find  a  readier  entrance  into  the  circulation 
than  most  of  the  other  aromatic  oils,  and,  therefore,  to  act  more 
decidedly  on  the  system  at  large,  which  it  gently  stimulates.    The 
bark  taken  in  warm  infusion,  with  a  large  proportion  of  water, 
wbile  it  moderately  excites  the  circulation,  sometimes  increases  per- 
spiration; and  hence  is  generally  placed  among  the  stimulating 
diaphoretics. 

Therapeutic  Application.    A  tea  made  of  the  bark  of  sassafras 
root  has  long  been  employed  in  this  country  as  an  agreeable  beve* 
^^^^  ai^d  under  the  notion  also  that  it  purified  the  blood.    It  was 
P  **obably  adopted  by  the  profession  from  popular  usage,  and  for- 
""•^^rly  had  considerable  reputation  in  secondary  syphilis  and  syphi- 
^  *-> id  aflFections,  cutaneous  eruptions,  and  chronic  rheumatism.    At 
r^r-esent,  however,  it  is  employed  almost  exclusively  as  an  adjuvant 
^*^  sarsaparilla,  guaiacum,  and  mezereon,  in  the  compound  prepara- 
tions of  those  alteratives,  in  which,  if  it  answers  no  other  useful 
t>tjrpose,  it  at  least  proves  serviceable  by  its  agreeable  flavour.    I 
^na  inclined,  however,  to  the  opinion  that,  though  feeble,  it  has 
alterative  properties  in  a  slight  degree;  as  a  persevering  popular 
^sage  of  any  remedy  is  generally  based  upon  an  experience  of  its 
effects;  and  medicines  which,  in  the  caprice  of  professional  action, 
liave  been  abandoned  and  readopted,  have  sometimes  retained,  in 
t^le  mean  time,  a  firm  hold  upon  the  favourable  opinion  of  the 
nioltitude. 

The  bark  of  sassafras  root,  or  the  root  itself,  is  an  ingredient  in 
the  compound  decoction  and  fluid  extract  of  sarsajxirilla^  and  the 
decoction  of  guaiacum  wood;  and  the  oil  is  used  to  flavour  the  com- 
}^und  syrup  of  sarsaparilla.  An  infusion  of  the  bark  may  be  made 
in  the  proportion  of  half  an  ounce  to  a  pint  of  water,  and  used  ad 
lihhum.  The  oil  may  be  given  as  a  gastric  stimulant  or  carmina- 
tive in  the  dose  of  from  two  to  ten  drops. 
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XI.  BITTERSWEET. 

DULCAMARA.  U.S.,  Land.,  Ed.,  Dub. 

Dulcamara  consists  of  the  twigs  or  stems  of  Solanum  Dulcamas^ 
or  woody  night-shade,  a  half-climbing  shrub,  indigenous  in  tbe 
United  States,  and  growing  wild  also  in  Europe.  From  its  boti' 
nical  relations,  this  medicine  should  be  associated  with  the  cerebnl  ] 
stimulants,  as  it  is  one  of  the  same  family,  the  SoJanacem,  to  whiA 
belladonna,  stramonium,  and  hyoscyamus  belong.  It  is  also  said  to  ; 
contain  solania,  an  organic  alkali,  which  certainly  has  narcotic  pro* 
perties.  But,  though  I  have  used  dulcamara  ofVen  and  freely,! 
have  never  witnessed  any  symptoms  from  it  which  would  entitle  il 
to  be  considered  as  a  narcotic;  and,  as  the  almost  exclusive  use  of 
it,  at  present  made,  is  as  an  alterative  in  cutaneous  diseases,  it 
would  seem  to  belong  more  properly  to  the  class  of  medicines  with 
which  it  is  here  associated. 

Sensible  Properties  and  Solubility.  As  kept  in  the  shops,  ike 
dried  twigs  are  eylindrical,  about  as  thick  as  a  goose-quill,  wrinklei 
longitudinally,  and  of  a  grayish-ash  colour  externally.  When  crt 
across,  they  are  found  to  consist  of  a  cortical  and  ligneous  portioD, 
and  a  central  pith.  Though  of  a  rather  nauseous  odour  whenfresk 
and  bruised,  they  are  inodorous  when  dry.  Their  taste,  when  thej 
are  chewed,  is  at  first  bitter  and  afterwards  sweetish ;  properties 
which  arc  expressed  both  in  their  English  and  Latin  names.  The^ 
are  also  slightly  acrid.    They  yield  their  virtues  to  boiling  water. 

Active  Principles.  Besides  the  alkaloid  solania,  they  contra » 
peculiar  principle  called  picroglycion,  or  dtilcamarin,  which  has  i 
sweet  and  bitter  taste,  and  is  probably  the  source  of  these  pro- 
perties in  the  stems.  But  neither  of  these  principles  has  been 
isolated  for  medical  use. 

Efftcts  on  tite  System.  Dulcamara  is  thought  to  be  feebly  narcotic, 
and  to  have  the  property  of  increasing  the  secretions  of  the  skis 
and  kidneys.  Considering  the  amount  of  liquid  usually  taken 
along  with  it,  these  latter  eftects  might  be  expected;  but  I  am  not 
disposed  to  deny  its  influence  on  the  secretions,  though  it  is  cer- 
tainly not  very  obvious.  The  only  physiological  eftect  wbich  I 
have  witnessed  from  it,  taken  in  the  quantity  of  a  pint  of  tlw 
decoction  daily,  has  been  retardation  of  the  capillary  circulation, 
with  perhaps  some  weakness  of  the  pulse.  I  have  never  knowu  n 
to  produce  cerebral  disturbance;  and,  in  any  ordinary  duse,  it '^ 
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certainly  not  entitled  to  be  considered  as  a  narcotic.  In  very  large 
quantities,  it  is  said  to  produce  nausea,  vomiting,  faintness,  vertigo, 
some  convulsive  motions,  and  slight  paralytic  phenomena,  without 
any  loss  of  consciousness.  Antaphrodisiac  properties  have  also  been 
ascribed  to  it 

Therapeutic  Application.    This  remedy  has  at  different  times  en- 
joyed some  reputation  in  the  treatment  of  chronic  rheumatism  and 
catarrh,  and  of  the  various  cachexioe  for  which  the  other  vegetable 
alteratives  are  employed.     At  present,  however,  it  is  confined 
almost  exclusively  to  chronic  cutaneous  diseases,  in  which  it  is 
supposed  to  act  as  an  alterative.    It  appears  to  me  to  operate  as 
a  direct  sedative  to  the  capillary  circulation,  and  may  possibly 
prove  useful  in  that  w^ay.    It  is  almost  always  given  in  connexion 
with  other  more  powerful   alteratives,  such  as  arsenic  and  the 
antimonials.    I  employ  it   habitually  in   chronic  psoriasis^  leprae 
pityriasis^  and  in  the  advanced  stage  of  eczema  and  impetigo;  and 
should  consider  it  appropriate  to  chronic  lichenous  affections.     But, 
as  I  almost  always  prescribe  one  of  the  mineral  alteratives  at  the 
same  time,  I  find  it  difficult  to  determine  how  much  of  the  cure 
is  owing  to  the  mineral,  and  how  much  to  the  vegetable  remedy. 
Nevertheless,  I  think  I  have  seen  it,  without  aid,  check  at  least  the 
tendency  of  these  affections  to  increase,  and  modify  the  constitu- 
tional condition  on  which  they  depend.    It  is  also  sometimes  ad- 
ministered as  an  antaphrodisiac,  and  one  or  two  cases  have  occurred 
to  roe,  in  which  it  seemed  to  act  beneficially  in  this  way. 

Administration,  Dulcamara  is  usually  given  in  decoction.  The 
officinal  Decoction  (Decoctum  Dulcamar-e,  U.  S.)  is  made  by  boil- 
ing an  ounce  of  the.  bruised  twigs  in  a  pint  and  a  half  of  water  to 
a  pint  The  dose  is  a  wineglassful  three  or  four  times  a  day.  I 
have  sometimes,  in  skin  affections,  given  twice  this  quantity  daily. 
A  Watery  Extract  (ExTRACTUM  DuLCAMAR-fi,  C7'.iS'.)isalso  directed 
by  the  U.  S.  Pharmacopoeia,  the  dose  of  which,  is  from  five  to  ten 
^ins,  but  of  which  a  larger  quantity  may  be  given  with  im- 
panity. 
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2. 

LOCAL  REMEDIES 


CHAPTER  I. 


Local  Remedies  Effecting  the  Functions. 


EMETICS. 

Emetics  are  medicines  which  cause  vomiting,  in  certain  doses, « 
an  ordinary  result,  and  in  the  healthy  state  of  the  stomach.  A 
large  quantity  of  almost  any  liquid  may  provoke  vomiting  hy  over- 
distension of  the  stomach.  The  nauseous  taste  of  certain  sub- 
stances, or  offensive  associations  in  relation  to  them  in  the  mind  i 
the  patient,  or  the  idiosyncrasy  of  particular  individuals,  may  occi- 
sionalfy  lead  to  the  same  result  from  medicines  which  ordinarDj 
have  no  such  eSbct.  Lastly,  in  an  irritated  state  of  the  stomacli, 
almost  anything  introduced  into  it  will  give  rise  to  vomiting,  some- 
times even  a  teaspoonful  of  water.  Substances,  however,  acting 
in  these  several  metho<ls,  are  not  considered  as  emetics;  and  it  i« 
thus  obvious,  that  each  of  the  conditions  mentioned  in  the  defini- 
tion is  essential. 

1.   Operation  of  Emetics. 

• 

Symptoms.  The  vomiting  does  not  immediately  follow  the  id- 
ministration  of  the  emetic.  At  first,  no  unusual  sensation  is  ex|)e- 
rienced,  except  that  which  may  be  occasioned  by  the  disagreeable 
taste  of  the  medicine.  But,  in  a  period  varying  from  five  to  thirty 
minutes,  an  uneasiness  is  usually  experienced  in  the  epigastrium, 
soon  followed  by  the  sensation  denominated  nausea,  with  a  pecu- 
liar attendant  state  of  system ;  vermicular  motions  are  not  unfre- 
quently  felt  in  the  stomach ;  and  these  phenomena  increase  in  i"* 
tensity  until   vomiting,  at   length,  takes   place.     Sometimes  the 
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stomach  discbarges  its  contents  at  one  effort;  but  more  frequently 
the  emetic  action  is  repeated,  and  occasionally  several  times,  before 
the  organ  becomes  quiescent. 

From  the  commencement  of  the  feeling  of  nausea,  to  the  return 
of  the  system  to  its  original  condition,  a  series  of  phenomena 
occur,  which  it  is  very  necessary  to  understand,  in  order  to  appre- 
ciate the  full  therapeutic  influence  of  emetics.  During  the  nausea, 
the  face  is  pale;  the  skin  cool,  moist,  and  relaxed;  the  pulse  feeble, 
frequent,  and  often  irregular;  the  saliva  flows  copiously;  and  feel- 
iogs  are  usually  experienced  of  gastric  uneasiness,  languor,  and  uni- 
versal weakness,  which  are  sometimes  in  the  highest  degree  distress- 
ing, so  much  so  as,  if  long  continued,  to  render  the  patient  utterly 
prostrate  in  mind  and  body,  and  indifferent  to  all  things  around 
him,  even  to  life  itself.  It  is  very  seldom,  however,  that  the  nau- 
seatiog  influence  is  felt  in  this  degree;  and  sometimes  it  is  scarcely 
experienced  at  all ;  vomiting  coming  on  promptly,  and  with  little 
antecedent  sensation  of  any  kind.  Emetics  differ  extremely  in  the 
degree  to  which  they  produce  nausea.  Thus,  the  sulphates  of  cop- 
per and  zinc  cause  very  little;  tobacco  and  lobelia,  a  great  deal,  and 
ofien  prolonged. 

During  the  act  of  vomiting,  another  set  of  symptoms  appear. 
Instead  of  the  sensation  of  nausea,  there  is  a  feeling  of  constriction 
in  the  epigastrium,  not  unfrequently  amounting  to  spasmodic  pain. 
The  face  is  flushed,  the  jugular  veins  are  swollen,  the  temples  feel 
u  if  distended,  there  is  a  general  sense  of  fulnesis  of  the  head,  and 
sometimes  pain,  the  pulse  becomes  full  and  often  slow;  there  is 
obvious  congestion  of  the  brain,  resulting  from  an  impeded  return 
of  blood  from  the  head.  A  copious  sweat  often  breaks  out,  parti- 
cularly about  the  face,  neck,  and  upper  part  of  the  body.  Occa- 
sionally, though  rarely,  an  involuntary  discharge  takes  place  of  the 
contents  of  the  bladder  or  rectim.  The  matter  vomited  varies, 
^iug  at  first  the  previous  contents  of  the  stomach ;  but  afterwards, 
^  the  act  be  repeated,  different  liquid  secretions,  mucus,  pancreatic 
liquor,  or  bile;  and  sometimes  there  is  a  slight  intermixture  of 
Wood,  derived  probably  from  the  rupture  of  a  small  vessel  in  the 
pharynx  or  oesophagus,  caused  by  its  over-distension. 

Upon  the  subsidence  of  the  vomiting,  the  system  falls  again  into 
&  state  of  general  relaxation,  but  not,  in  this  stage,  attended  with 
nausea.  The  depression  now  existing  is  a  result  of  the  imme- 
diately antecedent  state  of  violent  muscular  action.  The  skin  is 
^oist,  and  relaxed;   the  pulse,  soft  and  rather  feeble;   and  feel- 
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ings  of  languor  and  weakness  are  experienced,  which  often  end  in 
drowsiness,  or  even  sound  sleep.  The  drowsiness  is  so  obvious  a 
phenomenon,  that,  in  experiments  upon  lower  animals,  substanon 
which  have  produced  an  emetic  effect,  have  sometimes  been  ern> 
nepuslj  considered  as  having  narcotic  properties,  in  consequence 
of  the  apparent  stupor  which  has  followed  vomiting.  It  is  notbin| 
more  than  the  rest  of  the  brain,  after  the  commotion  into  which  it 
has  been  thrown. 

Not  unfrequently,  after  the  system  has  suffered  a  short  contiov- 
ance  of  depression,  it  reacts  again;  and  something  like  gentle 
febrile  phenomena  are  produced;  but,  in  most  instances,  there  is  t 
gradual  return  to  the  former  state,  with  whatever  difference,  in  re- 
gard to  any  previously  abnormal  condition,  the  action  of  the  emetic 
may  have  occasioned. 

Unpleasant  and  even  dangerous  results  sometimes  attend  or  fot 
low  the  emetic  action.  The  great  distension  of  the  blood-vessels  of 
the  brain,  has  caused  apoplectic  phenomena,  probably  from  cffosioa 
of  blood.  I  have  never  witnessed  an  instance  of  this  kind ;  but  my 
preceptor,  the  late  Dr.  Parrish,  used  to  relate  to  his  pupils  the  caseof 
a  young  man  under  his  care,  who,  in  the  act  of  vomiting,  was  attacked 
with  apoplexy,  which  proved  fatal.  The  pulmonary  congestion  bis 
led  also  occasionally  to  bleeding  from  the  lungs;  and  the  uterus  is 
said  to  have  suffered  in  the  same  way.  Hernia,  rupture  of  the 
abdominal  walls,  rupture  of  the  stomach  itself,  prolapsus  uteri,  and 
abortion,  arc  other  evil  effects  which  have  sometimes  been  ascribed 
to  the  straining  produced  by  emetics.  The  prostration  in  wliich 
the  system  is  thrown  by  the  nausea,  or  is  left  after  the  violence  of 
the  muscular  action,  is  sometimes  alarming,  and  has  proved  fatal  in 
some  cases  of  great  previous  debility.  Another  source  of  danger 
lias  been  pointed  out.  In  the  stasis  of  blood  attendant  on  the 
(extreme  circulatory  prostration  of  the  state  of  protracted  nausea, 
or  secondary  depression,  amounting  sometimes  almost  or  quite  to 
syncope,  it  is  asserted  that  coagulation  of  the  fibrin  has  taken  place 
in  the  heart  or  elsewhere;  and  the  clots  being  carried  into  the 
arteries  have  arrested  circulation,  and  given  rise  to  mortification  of 
remote  parts.  Thus,  cases  are  recorded  in  which  gangrene  of  the 
feet,  hands,  and  even  of  the  nose  and  ears,  has  followed  the  pro- 
longed prostration  or  partial  syncope  of  vomiting.  But  cases  of 
the  kind  above  mentioned  are  very  rare.  I  must  confess  that  I 
'•annot  recall  an  instance  of  serious  injury  having  occurred  from 
the  operation  of  an  emetic,  under  my  own  personal  observation. 
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IfteAamitm  ^f  VamiHng.    Different  opinions  have  been  held  as  to 
the  preciBe  agency  concerned  in  the  act  of  vomiting.    Some  have 
maintained  that  it  is  effected  exclusively  by  the  contraction  of  the 
stomach ;  others,  that  this  organ  is  entirely  passive,  and  that  the 
diaphragm  and  abdominal  muscles  alone  are  concerned;  others, 
again,  that  both  act  conjointly;  and  the  last  opinion  is  the  one,  T 
believe,  now  generally  adopted.    That  the  abdominal  muscles  and 
the  diaphragm  contract  in  the  effort,  is  obvious   to  every  one 
acquainted  with  the  anatomy  of  the  parts,  who  has  ever  vomited 
himself  or  seen  another  vomit.    As  to  the  stomach,  it  has  been 
seen  to  contract  at  the  moment  its  contents  were  discharged;  and 
I  am  quite  confident  that  I  have   felt  it,  in   my  own  person, 
spasmodically  contracting  under  the  influence  of  an  emetic.    The 
combination  of  actions  seems  to  be  as  follows;  all  occurring  simul- 
taneously.   The  rima  glottidis  is  closed,  so  as  to  prevent  expira- 
tion; the  cardiac  orifice  relaxes,  so  as  to  permit  the  upward 
passage  of  liquids  from  the  stomach;  the  pylorus  contracts,  and 
thus  obstructs  the  passage  downward ;  and,  the  diaphragm  descend- 
ing, and  the  abdominal  muscles  pressing  inwards,  while  the  stomach 
itself  contracts  correspondingly,  it  necessarily  follows  that  the 
contents  of  the  stomach  are  driven  upwards,  as  in  this  direction  is 
the  only  outlet.    It  is  true  that  bile  is  sometimes  thrown  up,  and 
eren  the  contents  of  the  small  intestines,  in  certain  rare  instances; 
bat  in  these  cases,  the  constriction  which  prevents  the  downward 
movement  of  the  liquids,  instead  of  being  at  the  pylorus,  is  in  the 
small  intestine,  at  some  point  below  that  from  which  the  inverted 
movement  takes  place.    The  closure  of  the  glottis  is  necessary;  as 
otherwise  the  contraction  of  the  abdominal  muscles  would  be  in 
part  expended  in  the  expulsion  of  the  air  from  the  lungs,  and  the 
stomach  would  feel  little  of  the  pressure.    Ther&  is  no  occasion  for 
the  intervention  of  an  inverted  peristaltic  movement,  which  some 
have  imagined.    The  result  is  explicable  in  accordance  with  the 
most  obvious  physical  laws.    A  cavity  whose  capacity  is  variable 
is  compressed ;  and  its  liquid  contents  escape  through  the  only 
existing  outlet 

Effective  Cause  of  Vomiting.  The  muscular  movements  above 
plained  are  the  mere  mechanical  agency  by  which  vomiting  is 
produced.  The  influence  which  calls  the  muscles  into  joint  action 
is  the  real  and  effective  cause.  This  cannot  be  the  simple  impres- 
sion of  the  emetic  upon  the  gastric  mucous  membrane;  for,  though 
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such  aa  impression  might  excite  the  peristaltic  moyement  of  the 
stomach  by  a  direct  transmission  to  its  mnscolar  coat,  the  move- 
ment would  not  produce  vomiting.  The  cardia  being  closed,  if 
any  effect  were  produced,  it  would  be  to  expel  the  contents  of  tbe 
stomach  downward.  It  could  not  possibly  call  into  harmonious 
co-operation  all  the  agencies  concerned  in  vomiting.  The  impres- 
sion, therefore,  must  be  conveyed  to  some  common  centre,  capable 
of  uniting  and  harmonizing  all  these  movements.  This  centre  is 
in  the  nervous  system.  It  is  probably  in  the  medulla  oblongata, 
and  the  neighbouring  parts  of  the  encephalon.  It  will  be  remem- 
bered that  the  expelling  movements  are  not  the  whole  of  the 
phenomena.  These  are  preceded  by  the  sensation  of  nausea,  which 
is  an  important  part  in  the  ordinary  process  of  emetic  action.  An 
impression,  therefore,  is  made  on  the  stomach ;  this  is  followed  by 
an  impression  on  the  nervous  centres,  probably  in  the  medulla 
oblongata,  and  at  the  base  of  the  brain;  this  excites  the  sensation 
of  nausea,  which  is  referred  to  'the  stomach,  as  any  other  sensa- 
tion, touch,  for  instance,  is  referred  to  the  point  first  acted  on; 
as  a  consequence  of  this  disturbance  in  the  nervous  centres,  an 
influence  is  sent  forth  through  the  efierent  nerves,  to  the  sto- 
mach, the  diaphragm,  the  abdominal  muscles,  the  muscles  of  the 
larynx,  and  the  sphincter  fibres  of  the  cardiac  and  pyloric  orifices, 
which  brings  them  all  into  simultaneous  and  concordant  opera- 
tion. That  this  nervous  communication  is  essential  is  proved  by 
two  facts.  If  the  par  vagum  on  both  sides  is  divided,  the  stomach 
will  not  act;  and  it  is  well  known  that,  when  the  brain  is  rendered 
quite  insensible  by  opium,  so  as  not  to  be  able  to  feel  «the  impres- 
sion made  by  the  emetic  substance,  no  amount  of  it  will  produce 
vomiting. 

There  is  another  interesting  point  of  inquiry  in  relation  to  this 
subject.  How  is  it  that  the  impression  upon  the  stomach  is  con- 
veyed to  the  nervous  centres  concerned?  I  think  there  can  be 
no  doubt  that  it  is,  in  some  instances  at  least,  conveyed  by  nervous 
communication;  through  the  afierent  fibres,  namely,  of  the  par 
vagum.  Such  a  relation  has  been  established  between  the  gastric 
mucous  membrane  and  the  nervous  centres  referred  to,  that  irrita- 
tion of  that  membrane,  from  any  cause,  shall  make  itself  felt  in 
these  centres,  and  thus  give  rise  to  nausea  and  vomiting.  This 
is  a  wise  provision  of  nature  to  get  rid  of  irritating  substances 
which  may  accidentally  enter,  or  morbidly  accumulate  in  the 
stomach.    Ilence,  the  presence  of  acrid  bile  often  provokes  vomit- 
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log,  as  in  cholera  morbus;  and  acid  matters  have  the  same  effect, 
as  in  sick  headache.  Even  spontaneous  irritation  or  inflammation 
equally  excites  the  nervous  centres,  and  causes  nausea  and  vomit- 
ing. Irritant  emetics  are  no  doubt  capable  of  operating  in  the 
same  way. 

But  this  is  not  all.    Nausea  and  vomiting,  being  the  direct  result 
of  a  certain  condition  of  the  nervous  centres  induced  by  gastric 
irritation ;  must  equally  result  from  the  same  condition  produced 
by  any  other  cause.    It  is  well  known  that  certain  diseased  condi- 
tions of  the  brain,  in  a  perfectly  sound  state  of  the  stomach,  very 
often  occasion  nausea  and  vomiting.    Now  if  this  state  of  the 
nervous  centres  can  be  induced  by  medicines,  without  directly 
affecting  the  stomach  in  any  degree,  they  will  equally  produce 
vomiting,  as  though  they  operated  through  the  stomach  itself. 
Such  is  now  well  known  to  be  the  case.    Various  emetic  sub- 
stances will   produce  the  effect  when  injected  into   the  rectum, 
applied  to  the  surface,  introduced  into  the  serous  cavities,  or 
thrown  directly  into  the  blood.    Entering  the  circulation,  they  are 
brought  with  the  blood  into  contact  with  the  centres,  and  act  on  them 
directly,  with  the  same  result  as  though  they  operated  primarily 
on  the  stomach.    It  may  be  said  that  they  are  carried  to  the  sto- 
mach, and  act  primarily  upon  that  organ  still.    This  is  not  impos- 
sible.   Entering  into  the  mucous  membrane  with  the  blood,  they 
may  produce  in  it  the  same  irritation  as  when  applied  directly  to 
its  inner  surface,  and  this  irritation  may  then  react  on  the  nervous 
centres  so  as  to  bring  about  vomiting.     Indeed,  it  has  been  ascer- 
tuned  that  substances  which,  like  arsenic,  inflame  the  stomach 
directly,  are  capable  of  producing  exactly  the  same  effect  in  it, 
when  injected  into  the  circulation.    But  there  are   reasons  for 
thinking  that  some  emetic  substances  act  directly  upon  the  nerv- 
ona  centres  especially ;  and  that,  even  when  swallowed,  they  still 
act  rather  through  absorption  than  directly  on  the  stomach.    Thus, 
medicines  often  operate  as  emetics,  which  are  not  in  themselves 
very  irritating;  and  this  emetic  effect  is  in  no  degree  proportioned 
to  their  irritant  influence.    One  grain  of  tartar  emetic,  dissolved 
in  three  or  four  fluidounccs  of  water,  is  incapable  of  produc- 
ing any  sensible  irritation  of  the  mucous  membrane;  yet  it  will 
vomit  actively;  and  it  will  produce  the  same  effect,  in  whatever  way 
it  may  enter  the  blood.    The  probability  is,  therefore,  that  even 
when  swallowed,  it  acts  not  by  an  impression  on  the  gastric  surface, 
hut  by  absorption,  and  direct  action  on  the  organic  nervous  centres. 


420  LOCAL  BIXEDIES.  [FAH  IL 

Another  consideration  favours  this  view.  Emetics  do  not  genendlj 
operate  at  once.  Time  is  required,  and  not  unfreqnentty  a  ooi> 
siderable  time,  before  their  peculiar  effect  is  experienced.  It  mif 
be  assumed  that  this  time  is  expended  in  the  process  of  absorptioB; 
and  the  effect  is  not  produced  until  the  blood  has  aoqaired  I 
sufficient  degree  of  impregnation  for  the  purpose.  If  they  acted 
by  irritating  the  stomach,  the  effect  should  be  more  rapid.  Anl 
this  is  the  case  with  the  emetics  which  really  operate  through  tbeir 
acrimony.  Hence,  an  emetic  dose  of  sulphate  of  copper,  salphato 
of  zinc,  or  mustard,  acts  much  more  promptly  than  the  sine 
relative  dose  of  tartar  emetic,  given  with  a  view  to  its  emetie 
effect. 

From  what  has  been  said,  it  seems  highly  probable  that  emetici 
operate  in  three  different  methods;  1.  by  a  direct  and  exdusin 
irritation  of  stomach,  as  mustard;  2.  by  absorption,  as  tartar  emetie; 
and  S.  by  both  methods,  as  probably  ipecacuanha. 

Effect  of  Repetition.    Most  medicines  lose  their  effect,  in  greatei 
or  less  degree,  on  repetition;  more  being  required,  at  each  suooeann 
administration,  if  the  repetition  be  so  frequent  as  not  to  sufo  tk 
system  entirely  to  recover  from  the  effects  of  the  prieceding  doie. 
But  emetic  substances  have  been  said  to  be  an  exception  to  this  nie; 
and  the  fact  is,  that,  when  frequently  repeated,  they  often  opentaii 
smaller  doses  after  some  time  than  at  first.  This,  however,  is  only  u 
apparent  exception  to  the  general  rule.  Emetics  irritate  the  stomidi. 
Their  speedy  repetition  may  increase  the  irritation  into  a  state  bor- 
dering on,  if  not  amounting  to  infiammation.    In  this  condition  d 
the  stomach,  the  mildest  articles  will  often  vomit,  even  a  drink  of 
water ;  much  more  a  portion  of  the  irritant  emetic  substance.   B6 
sides,  the  principle  of  association  often  influences  the  action  of  the 
medicine.    Even  the  thought  or  recollection  of  a  substance,  whick 
has  once  vomited,  will  sometimes,  through  this  principle,  produtt 
an  emetic  effect.    But  if  the  emetic  substance  be  given  cautioudji 
beginning  in  such  doses  as  not  to  irritate  the  stomach,  and  gndaiUj 
increasing,  as  the  organ  is  found  to  bear  them;  we  may  in  this  wif 
enormously  increase  the  quantity  taken,  without  vomiting.    Evezj 
one  knows  how  insensible  the  stomach  becomes  to  tobacco,  thooglii 
on  the  first  use  of  it,  the  smallest  quantity  produces  sickness  si^ 
vomiting.  The  stomach  and  nervous  centres  have  gradually  become 
accustomed  to  the  impression,  and  consequently  feel  it  less  sensiblj. 
In  other  words,  the  emetic  substance  obeys  the  general  law. 
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haoqviibility  to  the  Influence  of  Emetics.  This  is  very  different  in 
Brent  individaals,  and  in  different  states  of  system.  Some  per- 
3,  through  idiosyncrasy,  resist  large  doses  of  a  particular  emetic, 

others  are  extremely  susceptible  to  the  smallest  doses.  In 
le  persons,  from  six  to  ten  grains  of  tartar  emetic  will  not  even 
dace  nausea;  and  I  once  had  a  female  patient  whom  ipecacuanha 
lited  in  doses  of  one-sixth  or  one-quarter  of  a  grain.  In  disease, 
difference  is  very  striking.  Some  nervous  diseases  ofifer  a  strong 
stance  to  the  emetic  action.  In  delirium  tremens,  and  mania,  it 
tften  extremely  difficult  to  induce  vomiting.  Such,  too,  is  the 
)  often  in  amaurosis,  tetanus,  and  cases  of  narcotic  poisoning.  The 
Be  is  probably  the  diminished  sensibility  of  the  nervous  centres. 
)  oase  is  reversed  in  inflammatory  and  febrile  diseases,  in  which 
liting  is  in  general  easily  induced.  Of  the  influence,  in  this  re- 
st|  of  the  nervous  element  in  disease,  we  have  a  remarkable  ex- 
)le  in  spasmodic  or  catarrhal  croup,  consisting  of  a  combination 
laryngeal  inflammation  and  spasm  of  the  muscles  of  the  glottis. 
%  child  with  this  disease,  a  much  larger  dose  of  tartar  emetic  is 
aired,  to  bring  on  vomiting,  than  in  a  simple  case  of  inflamma- 
i  of  the  same  passages,  as  in  ordinary  catarrh.  Mineral  poisons 
generally,  in  this  respect,  the  reverse  of  the  narcotic.  Producing 
fcaiion  of  stomach,  and  not  obtunding  the  sensibility  of  the  nerv- 

oentres,  they  often  vomit  themselves ;  or,  if  not,  favour  the 
ration  of  small  doses  of  emetics.  An  exception  to  this  rule 
ilS|  when  their  action  is  so  violent  as  to  disorganize  the  stomach, 
.  thos  to  destroy  at  once  its  susceptibility  and  absorbing  powers. 

2.  Therapeutic  Efects,  or  Indications. 

..  Eixicuaium  cf  the  Stomach.  This  is  an  obvious  and  important 
ieation  for  the  use  of  emetics.  Indigestible  food,  irritant  or 
Kmous  substances  from  without,  acid  and  acrid  accumulations 
oiling  from  chemical  changes  in  the  gastric  contents  or  from 
ordered  secretion,  regurgitating  bile  and  possibly  pancreatic 
se,  may  one  or  more  be  present  in  the  stomach,  and  occasion 
itetion  of  that  organ  in  various  modes,  requiring  relief  by  means 
tn  emetic. 

One  of  the  irritative  affections  in  which  an  emetic  is  often  indi- 
ed,  on  this  score,  is  severe  spasmodic  pain  or  cramp  of  the  stomach. 
heoever  this  phenomenon  is  presented,  inquiry  should  be  made 
to  the  probable  existence  of  some  cause  of  the  kind  referred  to, 
d,  if  there  be  reasonable  ground  for  suspecting  its  presence,  an 
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emetic  should  be  administered.  One  of  the  symptoms  often  present 
is  some  degree  of  nausea,  but  insufficient  to  bring  about  yomitin^ 
One  of  the  mildest  emetics  will  generally  be  sufficient;  and  Bome- 
times  a  tumblerful  or  two  of  warm  water,  or  warm  molasses  and 
water,  will  answer  the  purpose,  especially  when  occasional  deum 
is  conjoined  with  the  spasm.  The  relief  from  an  emetia  is  oficB 
most  prompt  and  complete,  and  the  passage  from  intense  sufieriog 
to  ease  most  happy. 

Another  result  of  the  same  irritative  agency  is  frequad  rd^tisn 
or  ijieffeciual  efforts  to  vornitj  in  which  the  patient  may  bring  ap  a 
little  bile,  or  acrid  matter,  showing  the  nature  of  the  contents  of  the 
stomach,  which,  however,  he  is  unable  to  empty  completely.  Tbe 
suffering  from  the  nausea,  and  racking  of  the*fruitless  emetic  effoitt; 
is  often  very  great.  This  condition  is  not  uncommon  at  the  com- 
mencement, or  in  the  course  of  fevers;  in  the  former  case,  proceed- 
ing from  undigested  matters,  which,  in  the  disordered  state  of  the 
digestive  function  incident  to  the  febrile  disease,  the  stomacliii 
unable  to  dissolve ;  in  the  latter,  from  acrid  secretion,  particolarlj 
bile,  which  is  sometimes  produced  in  excess.  If  not  relieved,  the 
condition  may  end  in  positive  gastritis,  and  may  seriously  aggn- 
vate  the  danger  of  the  disease.  I  have  not  unfrequently  met  with 
it  in  the  course  of  bilious  remittent  fever.  Very  gentle  methods, 
as  in  the  preceding  condition^  will  here  also  answer  a  most  excelleot 
purpose. 

I  have  repeatedly  known  a  comatose  state,  simulating  apopkxj^ 
to  result  from  irritation  of  stomach  proceeding  from  acrid  matters 
contaiued  in  it.  One  case  of  the  kind  I  remember  well,  in  which 
the  condition  apparently  depended  on  a  meal  which  the  patient  had 
made  of  cucumbers,  ham,  and  I  believe  whortleberries.  There  are 
symptoms  in  these  cases  which  usually  serve  sufficiently  to  distin- 
guish them  from  true  apoplexy.  Though  the  attack  may  havebe^ 
sudden,  the  face  is  not  generally  flushed  as  in  congestion  of  the 
brain ;  there  is  no  stertor,  and  the  pulse  is  not  specially  full  or 
strong.  The  patient,  too,  may  exhibit  some  slight  signs  of  con- 
sciousness if  roused,  and  pressure  in  the  epigastrium  may  occasion 
sensible  uneasiness.   An  emetic  will  generally  relieve  the  symptoms. 

Urticaria  frequently  proceeds  from  this  cause.  The  worst  case 
of  this  disease  I  ever  met  with  arose  from  eating  raspberries,  and 
ceased  at  once  when  the  offending  cause  was  discharged  from  the 
stomach.  Other  acute  sl'in  affections  may  sometimes  have  a  similar 
origin,  and  be  similarly  relieved.    By  bearing  this  fact  in  mind,  the 
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yoang  practitioner  will  not  nnfrequentlj  be  able  to  save  himself 
znnch  solicitude,  and  the  patient  great  suffering. 

Sick  headache  is  notoriously  a  frequent  result  of  acrid  or  acid 
matter  in  the  stomach;  and  may  often  be  very  advantageously 
treated  by  a  mild  emetic,  given  in  anticipation,  or  aid  of  the  sponta- 
neous  efforts  of  nature. 

The  indication  for  the  use  of  emetics  in  cases  of  poisoning  by  the 
stomach  is  almost  too  obvious  to  require  notice;  but  there  are  two 
or  three  points  in  connexion  with  the  subject  which  it  may  be 
proper  to  touch  upon.  The  narcotic  poisons,  not  possessed  of  very 
acrid  properties,  especially  opium,  are  apt  to  produce  great  insen- 
sibility to  the  action  of  emetics;  and  it  is  sometimes  necessary  to 
select  the  most  prompt  and  powerful  in  order  to  obtain  any  effect. 
It  is  common  to  use  for  the  purpose  sulphate  of  zinc,  or  even 
sulphate  of  copper,  and  to  give  these  in  doses  twice  or  three  times 
as  great  as  would  be  required  under  ordinary  circumstances.  The 
point  to  which  I  wish  particularly  to  call  the  attention  of  the 
student  here,  is  the  necessity  for  caution  not  to  proceed  too  far  with 
these  acrid,  and  even  corrosive  substances.  Should  the  first  dose 
not  vomit,  it  should  not  be  indefinitely  repeated,  in  order  to  obtain 
this  effect.  Though  the  stomach  and  nervous  centres  may  be  in- 
sensible to  the  emetic  influence,  the  mucous  membrane  nevertheless 
suffers  from  the  irritation,  and,  if  too  much  of  the  emetic  has  been 
given,  when  reaction  takes  place,  should  the  patient  survive  the 
immediate  operation  of  the  poison,  violent  gastric  inflammation  may 
be  added  to  other  sources  of  inconvenience  or  danger.  It  would, 
therefore,  be  best,  in  such  cases,  after  the  administration  of  one  or 
two  doses,  to  be  content  with  the  very  free  use  of  one  of  the  milder 
emetics,  which  may  be  given  safely  in  any  dose.  Under  the  head 
of  poisoning  from  opium,  the  reader  will  find  an  account  of  the  me- 
thods by  which,  in  these  cases,  the  insusceptibility  of  the  cerebral 
centres  to  the  emetic  influence  may  be  diminished,  and  the  medicine 
be  enabled  to  act.  In  the  poisoning  from  mineral  and  other  highly 
irritant  substances,  it  may  often  be  sufScient  to  wash  out  the  sto- 
mach by  means  of  warm  drinks ;  but,  if  these  should  not  vomit 
freely  and  thoroughly,  one  of  the  milder  emetics  should  be  adminis- 
tered. 

2.  Mechanical  Compression  of  the  Abdominal  Viscera.  In  conse- 
quence of  the  contraction  of  the  diaphragm  and  abdominal  muscles, 
the  whole  of  the  contents  of  the  abdomen  are  powerfully  compressed, 
and  a  tendency  is  given  to  the  liquid  matters  contained  in  it  to 
escape  by  every  practicable  passage.    The  blood  of  the  vena  portsa 
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and  its  radicals  throughout  the  abdominal  viscera,  is  thus  hastened 
forward  in  its  movement  through  the  liver ;  and,  should  congestiQa 
of  this  circulation  have  existed,  it  is  for  a  time  relieved.    Heaes 
emetics  are  useful  in  passive  abdominal  congestion^  and  its  attendaol 
disorders.  Cases  of  this  kind  are  not  uncommon.  In  warm  weather, 
especially,  the  liver  not  unfrequentlj  becomes  torpid,  the  capiUtiy 
circulation  through  it  is  slow  and  languid,  and  the  blood  aocumulitei 
in  the  vena  portse,  producing  various  disorders  of  the  stomach  and 
bowels.    One  of  the  most  common  conditions  is  that  often  denomi- 
nated bilious  disorder.     There  is  a  feeling  of  oppression  or  weight  ii 
the  abdominal  region,  the  bowels  are  torpid,  the  appetite  is  impairei^ 
the  tongue  is  perhaps  a  little  furred,  there  is  a  general  uneasines 
and  often  unaccountable  depression  of  spirits,  and  not  un&equcDtlj, 
in  the  female,  hysterical  symptoms  appear.    This  condition  11117 
be  original,  or  may  occur  as  an  attendant  on  other  diseases.   Ab 
emetic  oftien  effectually  relieves  it  by  unloading  the  portal  dico- 
lation. 

In  congestions  of  the  spleen,  this  property  of  emetics  will  sometioNi 
answer  a  good  purpose ;  and  they  are  among  the  remedies  whidi 
may  be  resorted  to  in  enlargements  of  that  organ,  supposed  to 
be  of  a  congestive  nature. 

Sometimes  there  is  a  collection  of  bile  in  the  ducts  of  the  liver, 
and  in  the  gall-bladder,  which  interferes  with  the  proper  perform- 
ance of  the  hepatic  function ;  while,  from  the  absence  of  the  bile  in 
the  prima)  vise,  the  function  of  digestion  is  impaired.  The  compres- 
sion to  which  these  parts  are  subjected  causes  the  ducts  and  gall- 
bladder to  be  emptied,  and  this  source  of  disorder  to  be  at  leasl 
temporarily  relieved.  Hence  the  frequent  appearance  of  bile  in  the 
matters  ejected  by  vomiting,  when  the  effort  is  repeated  several 
times,  and  with  some  degree  of  violence.  The  bile,  forced  out  of 
the  liver  and  the  gall-bladder  into  the  duodenum,  ascends  partly 
into  the  stomach,  and  escapes  along  with  its  contents. 

Sometimes  there  is  reason  to  think  that  this  bilious  accumulatioa 
is  owing  to  tenacious  mucus,  collected  in  the  excretory  ducts  of  the 
liver,  which  tends  to  close  them  against  the  passage  of  the  bile.  V 
this  be  the  case,  the  emetic  operates  favourably  by  bringing  tbe 
whole  great  power. of  the  muscular  walls  of  the  abdomen  to  bear 
upon  tbe  obstruction,  and  thus  forcing  a  passage  of  the  ducts. 

That  these  ducts  are  occasionally  closed  by  biliary  caktili  is  well 
known;  and  the  idea  formerly  prevailed  that  jaundice  was  essen- 
tially connected  with  an  impediment  of  this  or  some  other  nature 
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I  iheae  passages.  Emetics,  having  been  found  useful  in  jaundice^ 
mn  sopposed  to  operate  by  forcing  forward  tbe  calculus,  or  other- 
rfae  removing  the  impediment.  Though  I  do  not  believe  that 
inndice  usaallj  depends  on  such  a  cause,  yet  it  is  sometimes  asso- 
Hfeed  with  the  obstruction,  and  is  relieved  by  its  removal;  and  it 
I  pfrobable  that  the  mechanical  action  of  emetics  may  prove  useful 
A  aiding  the  passage  of  biliary  calculi,  especially  when  associated 
viih  the  general  relaxation  attendant  on  the  state  of  nausea. 

The  simple  shock  given  by  these  powerful  movements  to  the 
aontents  of  the  abdomen  generally,  may  tend  to  rouse  them  from 
ny  state  of  torpor  into  which  they  may  have  fallen,  and  thus  serve 
»  a  general  stimulant  to  all  their  functions. 

8.  Reduction  of  ArUrial  Action.  During  the  existence  of  nausea,  it 
fat  already  been  stated  that  there  is  a  general  depression  of  the  cir- 
eulition,  the  pulse  becoming  small  and  weak ;  and  sometimes  a  condi- 
tion approaching  to  syncope  is  induced.  This  diminished  movement 
of  the  blood  is  useful  in  the  relief  of  active  congestion  and  com- 
wndng  inflammation ;  and,  could  it  be  maintained,  without  great 
BOODvenience,  and  perhaps  danger,  would  serve  as  a  most  powerful 
ntiphlogistic  agency.  Even  temporary  as  it  is,  it  sometimes  serves 
t  Tery  useful  purpose  by  suspending  the  course  or  diminishing  the 
wiknce  of  inflammation^  while  other  measures  of  a  more  permanent 
flharacter  may  be  used  to  sustain  the  impression  made.  One  of  the 
greatest  drawbacks  to  the  advantages  of  this  influence  of  emetics 
iithe  subsequent  reaction  which  is  apt  to  take  place;  and  which, 
ifter  the  disease  has  become  fixed,  so  as  not  to  be  eradicated  by 
any  temporary  measure,  will  probably  do  as  much  harm  as  the 
previous  depression  might  have  done  good.  It  is  best,  therefore, 
when  emetics  are  employed  as  such,  in  inflammations,  to  restrict 
them  to  the  earlier  stage ;  at  least  in  reference  to  the  present  indi- 
oatbn,  that,  namely,  of  reducing  arterial  action. 

4.  Muscular  ReUxxation.  During  the  same  state  of  nausea,  there 
>  a  universal  muscular  relaxation,  which  often  answers  an  admi- 
reble  purpose  in  disease.  Few  agencies  are  more  powerful  than 
ttis  in  relieving  spasm.  Hence  emetics  are  often  extremely  useful 
in  spasmodic  diseases.  In  the  paroxysm  of  spasmodic  asthma  they 
tte  among  the  most  efficient  remedies.  Their  occasional  repetition 
hs  been  highly  recommended  in  hooping-cough.  They  are  above 
^  other  remedies  effective  in  relaxing  the  spasm  of  the  glottis  in 
^  paroxysm  of  croup^  and  are  among  the  standard  means  of  cure 
^  that  disease.    Through  the  same  agency,  they  often  exercise  a 
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powerful  inflaence  over  the  convulsive  paroxysma  of  hysteria. 
They  may  indeed  be  employed  in  any  case  of  spaam ;  where  no 
contraindication  exists,  as  cerebral  congestion  or  abdominal  in- 
flammation; and  when  a  strong  immediate  impression  is  desired. 
Even  in  eclampsia  or  occasional  convulsions,  with  signs  of  cerebral 
congestion,  if  measures  have  been  previously  taken  for  relieving 
the  brain  by  the  abstraction  of  blood,  purging,  cold  applications, 
&c^  and  the  convulsions  still  persist,  emetics  may  generally  be 
given  with  safety,  and  will  often  be  found  of  great  benefit. 

Another  application  of  them,  upon  this  principle,  is  made  by  the 
surgeons,  for  the  purpose  of  relaxing  the  muscles  in  the  reduction 
of  dislocations, 

5.  Promotion  of  Secretion.  During  the  continuance  of  the  nausea, 
there  is  a  strong  and  general  tendency  to  secretion.  The  saliva 
generally  flows  copiously.  The  skin  is  almost  always  cool  and 
moist.  The  bile  flows  more  freely ;  and  the  same  is  probably  the 
case  with  the  pancreatic  fluid.  The  mucous  secretion  is  obviously 
increased,  especially  that  of  the  stomach  and  duodenunii  and  of  the 
air-passages.  The  last,  indeed,  is  among  the  most  influential  the- 
rapeutic effects  of  emetics ;  rendering  them  of  great  use  in  inflam- 
matory affections  of  the  air-passages,  and  especially  in  paeudomeni- 
branous  croup,  in  which  they  act  favourably  much  more,  I  believe, 
by  promoting  mucous  secretion,  and  thus  loosening  the  false  mem- 
brane, than  by  any  merely  expulsive  effort  Indeed,  it  is  difficult 
to  conceive  how  this  latter  effect  can  be  produced  upon  the  air- 
passages,  when,  as  one  of  the  very  conditions  of  the  emetic  act, 
the  rima  glottidis  closes,  and  does  not  relax  till  the  abdominal 
muscles  cease  to  contract. 

But,  besides  the  general  promotion  of  secretion  from  the  relaxa- 
tion everywhere  of  the  blood-vessels,  the  hepatic  and  pancreatic 
secretions  are  probably  increased  upon  other  principles.  The 
mere  agitation  of  the  viscera  would  have  some  effect  of  the  kind 
by  rousing  them  into  increased  action.  Besides,  there  is  a  certain 
sympathy  between  glands,  and  the  surfaces  upon  which  their  ex- 
cretory ducts  open,  by  which  an  irritation  applied  to  the  latter 
produces  an  increase  in  the  function  of  the  former.  A  familiar 
illustration  of  this  principle  we  have  in  the  increased  flow  of  saliva 
which  follows  the  introduction  of  food  into  the  mouth.  The  irri- 
tation of  the  emetic  upon  the  gastric  and  duodenal  mucous  mem- 
brane may  be  supposed  to  operate  upon  this  principle,  in  promoting 
the  secretion  of  bile  and  pancreatic  liquor. 
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This  general  increase  of  the  secretions  renders  emetics  useful  in 
Yarioos  conditions  of  disease;  whenever,  indeed,  there  may  be  defi- 
ciency of  action  in  any  oneof  the  surfaces  or  glands  upon  which  they 
more  especially  operate,  and  of  course  in  febrile  diseases,  in  which 
there  is  often  a  general  deficiency  of  secretions.  It  does  not  fol- 
low, however,  that  emetics  are  to  be  used  in  all  these  cases.  Not 
unfrequently  contraindications  exist;  and,  when  this  may  not  be 
the  oase,  there  are  generally  other  and  less  disagreeable  methods 
of  bringing  about  the  same  result.  Nevertheless,  the  practitioner 
should  be  &miliar  with  this  therapeutic  efiect  of  emetics,  so  that 
he  may  have  recourse  to  it,  should  the  occasion  offer. 

One  affection  in  which  emetics  often  operate  very  happily,  upon 
this  principle,  is  jaundice.  I  have  elsewhere  endeavoured  to  de- 
monstrate that,  in  the  great  majority  of  casesj  this  disease  is  the 
immediate  result  of  diminution  in  the  secretory  function  of  the 
liver.  Sometimes  the  cases  are  obstinate,  and  resist  the  ordinary 
h^)atic  stimulants.  In  such  cases,  emetics  occasionally  operate 
most  happily ;  bringing,  as  they  do,  so  many  different  agencies  to 
bear  upon  that  organ,  all  calculated  to  promote  its  secretory 
function. 

6.  Depletion.  Emetics  deplete  in  two  ways;  firat^  directly  by 
increasing  secretion,  and  secondly^  indirectly,  by  removing  from  the 
stomach,  and  sometimes  from  the  duodenum,  materials  which 
would  otherwise  make  their  way  into  the  circulation,  and  increase 
or  enrich  the  blood.  Upon  this  principle,  they  are  useful  in  ple- 
thora^ vaacular  irritation  or  Ojctive  congestion^  and  inflamTnaiion.  But 
they  are  seldom  used  purposely  with  reference  to  this  special 
efi^t;  as  the  same  ends  can  be  accomplished  by  less  disagreeable, 
and  probably  more  effective  means.  Still  they  nuiy  act  incident- 
ally with  advantage  upon  this  principle,  when  given  for  other  pur- 
poses ;  and  their  depletory  effect  should  be  taken  into  considera- 
tion, in  estimating  the  indications  for  their  use.  It  may  turn  the 
scale  in  their  favour,  when  equally  balanced  by  other  considera- 
tions. 

7.  Promotion  of  Absorption.  This  property  of  emetics  follows  as 
a  necessary  consequence  of  their  depletory  powers.  Whatever 
removes  blood,  or  any  constituent  of  the  blood,  from  the  circula- 
tion, favours  absorption  into  it;  and  this  is  especially  true  of  the 
liquid  ingredients.  The  relaxed  and  fiaccid  condition  of  the  blood- 
vessels has  also,  probably,  the  tendency  to  produce  a  contrary  and 
balancing  condition  of  the  absorbents.    By  this  property  of  pro- 
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moling  absorption,  emetics  occasionally  prove  beneficial  in  drop- 
sies ;  though  seldom  used  purposely  for  this  end.  They  ha?e 
sometimes  been  employed,  and  with  considerable  efficiency  too^ 
upon  this  principle,  to  aid  in  the  resolution  of  obstinate  sweWngaf 
the  testicles,  and  of  the  absorbent  glands. 

8.  Revulsion.  This  principle  in  the  operation  of  medicines  ha 
already  been  explained.  (See  vol  i.  p,  62.)  By  their  irritant  actioa 
on  the  stomach,  whether  directly  or  through  the  circulation,  thej 
attract  the  arterial  blood  and  the  nervous  energy  to  the  gastric  tod 
duodenal  mucous  membrane,  and  thereby  draw  them  from  other 
parts  where  they  may  have  been  unduly  concentrated.  Upon  thii 
principle,  in  co-operation  with  others  already  referred  to,  they  ad 
beneficially  in  vascular  irritation  and  inflammation,  seated  in  re> 
mote  parts.  Hence,  in  part,  their  usefulness  in  inflammations  ad 
spasmodic  affections  of  the  air-passages,  the  fauces  including  the  Am- 
sils,  and  the  lungs,  when  employed  in  their  early  stages.  BeM 
too  their  powerful  influence  over  cerAral  excitement,  especially  whea 
so  managed  as  to  sustain  a  nauseating  effect,  instead  of  being 
pushed  to  positive  emesis.  In  congestion  of  the  brain,  of  an  apo- 
plectic character,  they  are  somewhat  hazardous;  but,  when  the  ex* 
citement  is  mainly  nervous,  they  often  act  very  powerfolly  tod 
advantageously.  Few  remedies  are  more  efficient  in  maniaesl  v 
delirimis  violence,  and  cerebral  excitement  of  a  hysterical  charadff^ 
than  emetics,  so  given  as  to  nauseate.  In  amaurosis,  dependent  on 
irritation  of  the  nervous  centre  of  vision,  they  sometimes  act  hap- 
pily. They  have  been  recommended  also  in  delirium  tremens.  In 
cases  of  gout  and  rheumatism,  they  operate  usefully  on  the  same 
principle. 

In  hemon'hages,  too,  they  have  been  employed  upon  the  same 
indication;  and  occasionally  with  considerable  success,  especially 
in  that  of  the  uterus. 

In  neuralgic  affections  they  often  operate  beneficially,  probably  in 
part  at  least,  upon  this  principle  of  revulsion.  They  may  be  tried 
in  any  obstinate  case,  but  are  more  particularly  adapted  to  tbe 
disease  when  it  affects  the  head.  The  late  Dr.  Physick  used  to 
recommend  them,  as  the  most  efficient  means  of  cure,  in  those  obsti- 
nate pains  in  the  scalp,  occupying  the  seat  of  a  former  bruise  or 
other  injury. 

But,  upon  this  principle,  they  cannot  of  course  be  used  in  inflam- 
mation  or  hemorrhage  of  the  stomach  itself,  or  the  organs  w  i» 
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immediate  vicinity ;  though  it  is  not  impossible  that,  in  other  ways, 
thej  may  prove  nsefnl  in  these  affections. 

9.  A  Shock  on  the  System,    The  influence  of  emetics  is  rapid, 

powerful,  and  extensive.    It  is  felt  by  the  abdominal  viscera,  the 

brain,  the  heart,  and,  in  fact,  by  every  sensitive  part  of  the  body. 

They  produce,  therefore,  a  sort  of  shock  upon  the  system,  well 

calculated  to  rouse  it  out  of  torpor,  and  to  unseat  diseases  which 

may  have  fixed  themselves  but  recently,  and  with  no  great  tenacity 

of  hold,  in  the  tissues.    In  this  way  they  may  break  the  chain  of 

morbid  associations,  upon  which  the  continuance  of  disease  proba* 

bly  often  depends.    They  substitute  their  own  temporary  influence 

immediately,  or  by  anticipation,  for  that  of  other  morbid  agency, 

and  thus  operate  on  the  principle  of  supersession.  (See  voL  i.  p. 

54.)  It  is  in  this  way,  probably,  that  they  often  prove  efficacious  in 

preventing  the  paroxysms  of  periodical  diseases,  being  administered 

8o  as  to  be  in  full  operation  about  the  time  of  the  expected  attack. 

They  will  thus  often  prevent  the  paroxysms  of  intermittent  and 

remittent  fevers^  and  of  intermittent  neuralgia ;  and,  upon  the  same 

principle,  if  given  at  the  original  approach  of  one  of  the  miasmatic 

fevers,  may  altogether  set  it  aside. 

Emetics  have  been  used  in  the  collapse  of  miasmatic  pernicious 
fever^  and  seem  to  have  sometimes  done  good,  by  rousing  the  sys- 
tem into  reaction. 

It  is  possible  that,  in  the  same  way,  they  may  have  been  beneficial 
in  the  collapse  of  cholera^  in  which  an  emetic  of  salt  has  been 
very  highly  commended  by  some  practitioners. 

10.  Local  Irritation.  The  direct  excitant  efiEisct  of  emetics  on  the 
gastric  mucous  membrane  is  sometimes  beneficial  in  disease.  In 
the  torpid  state  of  the  stomach  so  common  in  dyspepsia,  they  were 
recommended  by  the  late  Dr.  Chapman  at  the  commencement  of 
the  treatment  By  a  local  substituted  action,  they  may  also  prove 
useful  in  existing  irritations  or  other  disorders  of  the  stomach  itself, 
on  the  same  principle  that  irritants,  externally  applied,  operate 
often  so  beneficially  in  eruptions  upon  the  surface.  But  it  would 
be  difficult  to  distinguish  those  conditions  of  the  stomach  to  which 
they  might  be  applicable,  from  those  in  which  their  administration 
might  be  injurious ;  and,  if  used  at  all,  with  this  indication,  in  such 
cases,  it  should  be  with  great  caution,  and  never  when  the  mem- 
brane may  be  in  any  degree  acutely  inflamed.  It  is  possible  that 
they  may  sometimes  prove  useful,  on  this  principle,  in  cholera,  in 
which,  as  already  stated,  they  have  been  recommended.    It  is,  too, 
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not  impossible  that  they  may  have  been  ei&cacioas,  as  has  been 
asserted,  in  arresting  hsemcttemesis^  by  the  same  mode  of  action 
Certainly,  we  often  meet  with  cases  of  gastric  disorder,  with  a  furred 
tongue,  uneasiness  of  stomach,  defective  appetite,  constipation,  &c^ 
in  which  an  emetic  affords  prompt  and  entire  relief.    In  the  older 
pathology,  these  were  looked  on  as  saburral  cases,  in  which  the 
gastric  mucous  membrane  was  supposed  to  throw  out  unwholesome 
secretions,  as  the  tongue  forms  fur;  or  noxious  matters  were  in 
some  other  way  generated,  which,  accumulating  in  the  stomacb, 
proved  a  source  of  various  gastric  disturbance.    But  these  condi- 
tions are  now  looked  on  as  having  their  real  seat  in  the  tissues; 
and  emetics  if  useful,  must  be  so  by  changing  the  condition  of  the 
tissues,  and  not  merely  by  evacuating  the  sordes. 

11.  Cathartic  Effect.  Lastly,  most  emetics,  given  in  doses  just 
insufficient  to  vomit,  are  disposed  to  act  as  cathartics;  and  not 
unfrequently  they  produce  the  two  effects  conjointly.  Some  prac- 
titioners, availing  themselves  of  this  property  of  emetics,  conjoin 
them  in  small  doses  with  cathartics,  to  hasten,  facilitate,  or  increase 
their  action. 

I  have  endeavoured  above  to  point  out  all  the  principles  upon 
which  emetics  may  act  beneficially  in  disease,  and  to  put  the  young 
practitioner  in  the  position  of  .being  able  to  decide  for  himself,  in 
what  special  diseases,  and  in  what  particular  conditions  of  each 
disease,  he  may  judiciously  have  recourse  to  the  medicines  of  this 
class.  He  will  not  unfrequently  find  several  of  the  indications  pre- 
sented in  the  same  case.  Thus,  in  a  case  of  bilious  remittent  fsver^ 
there  may  be  occasion  for  the  evacuation  of  the  stomach,  the  excita- 
tion of  the  liver,  and  the  supersedent  shock  upon  the  system; 
while  the  sedative,  depletory,  revulsive,  and  relaxing  influence,  and 
the  increase  of  the  secretions  generally  may  be  of  incidental  benefit. 
In  croup,  or  spasmodic  inflammation  of  the  larynx,  there  is  not  only 
the  indication  for  the  relaxation  produced  by  emetics,  but  also  for 
their  depletory  and  revulsive  influence,  and  especially  for  their 
effect  in  increasing  the  mucous  secretion  of  the  air-passages.  In  the 
commencing  stage  of  inflammations  generally,  the  sedative,  the  deple- 
tory, and  the  revulsive  effects  may  combine  to  diminish  if  not  set 
aside  the  affection.  But  it  would  be  impossible,  with  the  limitation 
fixed  for  this  work,  to  go  through  the  whole  list  of  diseases,  and 
point  out  the  several  conditions  in  each,  which  may  recommend  or 
forbid  the  use  of  these  medicines.    This  must  be  left  to  the  judg- 
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flB0Dt  of  the  practitioner,  dalj  furnished  with  the  principles  which 
ihoold  serve  him  as  guides. 

OimtmmduxUims,  It  does  not  follow  that  an  emetic  must  always 
le  administered,  when  any  condition  exists  which  may  be  benefited 
Itf  it  Emetics  are  very  disagreeable  medicines,  and  should,  there- 
fcie,  be  avoided  when  they  can  well  be  dispensed  with ;  in  other 
voids,  when  the  same  ends  are  likely  to  be  accomplished  in  a  little 
time  by  nature,  or  when  they  can  be  equally  well  attained  by 
oAer  less  disagreeable  means. 

Positive  contraindications  are  presented  by  active  congestion  of 
the  brain  threatening  apoplexy,  acute  gastric  inflammation,  and 
the  most  advanced  stage  of  pregnancy.  It  must  be  some  very 
fbODg  indication  indeed,  such  for  example  as  exists  in  a  case  of 
poisoning,  that  would  justify  the  use  of  them  in  these  conditions. 
Hie  existence  of  hernia  has  been  mentioned  as  a  contraindication ; 
Imt  this  is  going  too  far.  Hernia  should  always  induce  special 
cuttion  in  securing,  by  pressure,  the  hernial  orifice,  during  the 
emetic  act ;  but  it  should  not  be  considered  as  forbidding  the  use 
cf  an  emetic. 

3.  Administration. 

Emetics  should  generally  be  given  dissolved  or  suspended  in 
nter.  Being  irritant,  they  should  be  made  to  come  in  contact 
eqoably  with  the  whole  or  large  portions  of  the  mucous  coat  of  the 
tonach,  and  not,  as  when  given  in  pill  or  solid  mass,  to  concentrate 
their  action  upon  a  small  .part,  with  the  efiTect,  perhaps,  of  producing 
an  unnecessary  amount  of  irritation. 

Another  good  practical  rule,  of  general  though  not  universal  ap- 
l^tion,  is  to  administer  them,  not  at  once  in  the  full  dose  which 
Bxperience  may  have  determined  as  in  all  probability  sufficient  to 
vomit,  but  in  smaller  doses,  to  be  repeated  every  fifteen,  twenty,  or 
iluilj  minutes,  till  they  shall  operate.  Excess  of  effect  is  thus 
piarded  against,  in  cases  where  the  susceptibility  may  be  greater 
ilum  usual.  Some  of  them  are  very  uncertain  in  their  dose,  and 
B^Jecially  require  this  precaution. 

If  intended  merely  to  evacuate  the  stomach,  they  should  be  given 
^  a  considerable  quantity  of  liquid,  and  aided,  when  they  begin 
to  act,  by  the  free  use  of  warm  water,  or  warm  chamomile  tea. 

If)  on  the  contrary,  a  powerful  impression  is  required  upon  the 
!Wem  at  large ;  if  it  be  wished  to  produce  and  keep  up  nausea,  or 
^ngly  to  compress  and  agitate  the  abdominal  viscera  by  fre- 
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quent  retching;  then  the  medicine  should  be  administered  with  littii 
liquid,  and  none  should  be  given  subsequently  to  aid  its  qpenUka 

When  the  effects  of  an  emetic  are  wanted  purely  in  relatioii  to 
the  system,  as  for  the  relaxation,  the  shock,  &a,  it  is  generally  bol 
administered  on  an  empty  stomach;  but  the  existing  indicatioai 
so  often  require  its  immediate  exhibition,  that  it  is  for  the  nKMl 
part  necessary  or  advisable  to  give  it,  without  reference  to  On 
question  whether  the  stomach  may  be  full  or  empty. 

In  cases  of  excessive  emesis  from  an  over-dose,  the  yomiti^ 
may  be  checked  by  first  administering  freely  draughts  of  wm 
water,  or  some  mild  demulcent  beverage,  so  as  thoroughly  to  wak 
out  the  stomach,  and  then  giving  one  of  the  preparations  of  opia 
by  the  mouth  or  rectum,  or  both,  and  applying  a  strong  m 
pism  to  the  epigastrium.  From  thirty  minims  to  a  fluidraohm  of 
solution  of  sulphate  of  morphia  may  be  given  by  the  mouth;  or 
from  thirty  to  sixty  drops  of  laudanum,  with  a  wineglassfbl  of  m- 
cilage,  by  enema.  The  latter  will  generally  be  found  the  mort 
effectual. 

4.  Auxiliary  Emetic  Measures. 

Various  means  are  employed  to  facilitate  or  hasten  the  opentioB 
of  the  ordinary  emetics;  and  not  unfrequently  these  means  are  sot 
ficient  of  themselves  to  provoke  vomiting,  when  there  is  a  strong 
disposition  to  the  act. 

Warm  water,  taken  very  freely,  is  one  of  the  most  efficient  From 
one  to  four  tumblerfuls  may  be  taken,  at  ope  or  successive  draugbta; 
the  water  being  lukewarm,  and  as  nearly  as  possible  of  the  tempenr 
ture  of  the  stomach.  It  operates  partly  by  distension,  and  partly 
no  doubt  by  a  direct  sedative  influence;  which  seems  to  have  a  siou- 
lar  effect,  with  irritation  of  the  stomach,  upon  the  nervous  oentreB, 
in  producing  nausea,  though  in  a  much  less  degree.  When  then 
is  a  disposition  to  vomit,  without  the  ability  to  do  so,  or  frequent 
but  ineffectual  retching,  a  large  draught  of  warm  water  will  oftioi 
enable  the  stomach  fully  to  discharge  its  contents,  and  afford  greifc 
relief.  Occasionally,  however,  when  the  irritation  has  been  caused 
by  the  presence  of  acrid  matter,  the  warm  water,  instead  of  vomiting, 
quiets  the  stomach,  probably  by  diluting  the  offending  cause,  and 
facilitating  its  discharge  through  the  pylorus.  It  has  been  stated 
already  that,  when  it  is  desired  to  render  the  operation  of  emetics 
easy  to  the  patient,  warm  drinks  should  be  administered.  These 
afford  something  for  the  stomach  to  operate  upon,  and  obviate  the 
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iolent  efforts  at  oontraction,  necessary  to  enable  it  to  dose  over  a 
mall  qoantity  of  material.  Warm  water  is  also  an  excellent  auxi- 
iary  to  active  emetics,  in  cases  of  narcotic  poisoning,  as  it  brings  a 
WW  influence  into  play;  that,  namely,  of  distension.  For  this  pnr* 
MSB,  it  should  be  given  very  largely,  pint  after  pint,  as  long  as  the 
Mtient  can  be  induced  to  swallow  it,  or  until  the  stomach  has  been 
iboroughly  washed  out 

Chamomile  iea^  taken  warm,  is  more  efficient  than  warm  water; 
litlie  flowers  themselves  have  some  degree  of  emetic  power.  It  is 
wA  in  the  same  manner  and  for  the  same  purposes  as  warm  water. 
The  officinal  infusion  may  be  employed  (see  vol  i.  p.  296)  in  the 
funtity  of  from  six  or  eight  fluidonnoes  to  a  pint. 

Tidcling  the  fauces  sometimes  provokes  vomiting,  through  an  in- 
fcence  on  the  nervous  centres,  bringing  the  same  muscles,  to  a 
VAsiderable  extent,  into  play,  as  in  the  case  of  ordinary  vomiting. 
%  is  resorted  to  only  when  it  is  desirable  to  produce  a  very  speedy 
noetic  effect,  or  in  cases  of  great  insensibility  of  stomach,  resisting 
the  action  of  ordinary  emetics.  The  process  may  be  performed  by 
neaHs  of  a  feather. 

The  emetics  may  be  conveniently  divided  into  those  of  vegetable, 
tnd  those  of  mineral  origin. 


1.  Vegetable  Emetics. 
IPECACUANHA.  U.  8.,  Lond.,  Ed.,  Ihtb. 

Ori^n.  Ipecacuanha  consists  of  the  roots  of  a  small  shrubby 
phnt,  growing  in  the  forests  of  Brazil,  where  it  is  said  to  be  col- 
heled  chiefly  by  the  aborigines.  The  same  plant  grows  also  in 
Vew  Granada.  The  root  is  brought  in  bags  or  bales,  chiefly  from 
die  ports  of  Brazil ;  but  I  have  seen  parcels  which  were  said  to 
bve  come  from  Caracas. 

Sensible  and  Chemical  Properties.  As  in  the  shops,  the  root  is  in 
lieoes  from  two  to  four  inches  long,  often  much  contorted,  some- 
rhat  smaller  in  thickness  than  a  goose-quill,  and  extremely  rough 
fom  circular  unequal  rinf2[s,  set  close  together,  with  fissures  be- 
ireen  them,  generally  deep,  but  in  one  variety  rather  superficial. 
Iiere  is  often  attached  to  the  proper  root,  or  mingled  with  it  in 
,  a  portion  of  the  underground  stem  of  the  plant,  which  is 
VOL.  II. — 28 
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easily  distinguished  by  its  smoothness,  and,  being  inert,  shotild  In 
rejected.  The  colour  of  the  root  is  usually  dark-brown  or  blackuk 
gray,  but  sometimes  brownish  with  a  reddish  tint)  and  still  mon 
rarely  light-gray  or  ash-coloured.  The  powder  is  of  a  light  grayiAp 
fawn.  The  root  is,  when  whole,  inodorous,  but  in  powder  hu  a 
faint,  peculiar  smell,  which  in  some  individuals  produces  vioint 
attacks  of  dyspnoea,  resembling  the  paroxysms  of  spasmodic  asthmi 
The  taste  is  bitter,  acrid,  and  nauseous.  The  sensible  propertifli 
and  virtues  of  the  root  are  extracted  by  water  and  alcohol  Thflj 
are  said  to  be  impaired  by  long  boiling.  Galls  and  other  vegetabb 
astringents  produce  precipitates  with  the  infusion. 

Active  Principles'.  The  principle  upon  which  ipecacuanha  mainlf 
depends  for  its  effects  on  the  system  is  an  organic  alkali,  called 
emeita^  emetina^  or  emetin^  which  is  probably  combined  with  a  pecu- 
liar acid  named  ipecacuanhic  acidj  at  one  time  mistaken  Tor  the  gal- 
lic Emetia  when  pure  is  very  powerful,  sometimes  operating  ii 
an  emetic  in  the  dose  of  half  a  grain.  Both  in  a  pure  and  impnn 
state,  it  was  at  one  time  prepared  and  kept  in  the  shops,  under  tb 
impression  that  it  might  be  substituted  for  ipecacuanha;  butiti 
violence,  and  the  danger  from  over-doses  have,  with  other  caoa^ 
led  to  its  entire  abandonment ;  and  it  is  now  seldom  or  never  heard 
of  as  a  medicine.  For  further  information  in  relation  to  it,  tliB 
reader  is  referred  to  the  U.  S.  Dispensatory.  Besides  emetia,  there 
is  a  minute  proportion  of  a  volatile  principle,  upon  which  the 
odour  of  the  root  and  probably  its  acrid  taste  depend ;  for  the 
emetia  is  stated  simply  to  have  a  slight  bitter  taste.  This  vola^ 
ingredient  is  said  to  possess  no  emetic  power. 

Effects  on  the  System,  Locally,  ipecacuanha  is  an  irritant  of  con- 
siderable powers.  Applied  to  the  skin,  it  is  capable  of  prodadng 
inflammation,  and  a  vesicular  eruption.  The  dust  in  contact  with 
the  eyes,  occasions  redness  and  high  irritation.  When  air  in  whidi 
particles  of  the  powder  are  floating  is  inhaled  by  certain  individual 
it  causes  severe  irritation  of  the  air-passages,  exciting  in  some  Yio- 
lent  sneezing,  and  in  others  a  complete  paroxysm  of  asthmatic  djs* 
pncea,  followed  by  copious  expectoration.  The  case  of  a  medicil 
gentleman  has  l:)een  reported  to  me,  in  whom  it  occasions  sevae 
inflammation  of  the  mucous  membrane  of  his  mouth,  fauces^  and 
respiratory  passages.  Pereira  quotes  a  case  in  which  the  effects  rf 
the  powder  were  so  severe  as  even  to  endanger  life.  The  assistant 
of  a  druggist,  engaged  in  powdering  the  root,  incautiously  inhaled 
the  dust  for  a  period  of  three  hours.    He  was  attacked  with  romit- 
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red  by  tightness  of  the  chest,  and  afterwards  with  con- 
f  the  throat,  and  a  feeling  as  of  suffocation;  and  had  a 
leathlj  appearance.  Measures  were  employed  for  his  re- 
emporary  success ;  but  another  attack  came  on,  in  which 
led  to  be  imminent  danger  of  suffocation.  A  strong  de- 
uva  ursi  with  extract  of  rhatany  was  administered,  with 
mi  effect  of  giving  almost  immediate  relief;  but  he  con- 
sufier  several  days  with  difficulty  of  breathing.  {Mat  Med^ 
1596.)  The  experiments  of  Bretonneau  show  that  the 
ntroduced  into  the  stomach  or  rectum  of  animals,  may 
evere  inflammation  of  these  parts.  {Trousseau  et  Pidofux^ 
J02.) 

swallowed  in  very  minute  doses,  ipecacuanha  appears  to 
tonic,  increasing  the  appetite,  and  facilitating  digestion ; 
ich  are  probably  owing  to  a  very  gentle  exercise  of  its 
operty.  In  doses  somewhat  larger,  it  acts  as  a  diaphoretic 
lorant,  appearing  to  have  a  special  tendency  to  the  pulmo- 
ratus.  Still  larger  doses  nauseate ;  and,  if  the  quantity  be 
thin  the  vomiting  point,  the  medicine  is  very  apt  to  purge. 
I  medicinal  dose,  it  acts  as  a  rather  prompt  and  efficient 
neraUy  vomiting  within  twenty  minutes,  with  considerable 
t  nausea,  though  less  than  thai  produced  by  certain  other 
I  belonging  to  the  class.  The  vomiting,  though  efficient, 
in  violent;  the  powder  being  usually  thrown  off  by  one  or 
a;  but  occasionally  the  action  is  more  prolonged,  espe- 
m  the  doses  have  been  small,  and  several  times  repeated, 
uence  of  the  facility  with  which  the  whole,  or  nearly  the 
the  powder  is  discharged  from  the  stomach,  ipecacuanha 
safe  emetic,  and  may  be  given  in  very  large  doses,  with 
3  effect  than  from  the  ordinary  full  dose.  However  large 
ity,  the  stomach  usually  discharges  it  by  one  or  two  acts 
ng.  Even  when  operating  as  an  emetic,  the  medicine 
I  also  proves  laxative ;  but  it  is  less  apt  to  do  so  than  tar- 
I.  I  shall  here  treat  of  the  applications  of  ipecacuanha 
n  emetic  and  nauseant.  As  a  diaphoretic,  expectorant, 
irritant,  there  will  be  occasion  to  consider  it  hereaftei. 
nitic  Application.  The  remedial  virtues  of  ipecacuanha 
wn  to  the  aborigines  of  Brazil.  The  first  published 
f  it  was  by  Pison,  about  the  middle  of  the  seventeenth 
who  spoke  of  its  virtues  in  dysentery.  A  physician 
3gras  afterwards  endeavoured  to  introduce  it  into  France, 
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but  with  little  success.  It  at  length  became  generally  hton 
through  a  young  physician  named  Helvetius,  who  used  it  tt  i 
secret  remedy  in  Paris,  and,  having  been  very  successful  with  it  in 
the  treatment  of  dysentery,  and  cured  the  Dauphin  among  othai^ 
received  honours  and  a  large  reward  from  Louis  14th. 

In  consequence  of  its  general  efficiency,  comparative  mildaaij 
and  entire  safety,  ipecacuanha  is  admirably  adapted  for  all  tkii 
pases  in  which  an  emetic  is  called  for,  with  the  object  of  simplj 
evacuating  the  stomach.  These  have  been  pointed  out  in  the  ff» 
ral  remarks  upon  the  subject  of  emetics.  There  is  one  conditkn, 
however,  of  this  kind,  in  which  its  unaided  powers  cannot  be  idled 
on ;  that,  namely,  in  which  a  poisonous  dose  of  opium,  or  other  nar- 
cotic of  similar  powers,  has  been  swallowed.  In  these  cases,  it  ii 
advisable  to  have  recourse  to  one  of  the  more  powerful  eme&B; 
but  even  here,  ipecacuanha  should  be  used  as  an  auxiliary,  oo  ac- 
count of  the  impunity  with  which  very  large  doses  may  be  takaL 

Another  condition  in  which  ipecacuanha  should  be  prefenUj 
employed,  is  when,  at  the  same  time  that  a  mild  effect  only  ia  dfr 
sired,  there  is  an  indication  for  the  frequent  repetition  of  the  emetie^ 
and  especially  when  the  affection  to  be  treated  involves  the  respiiir 
tory  passages.  Hence  it  is  applicable  to  cases  of  asthma,  and  la 
those  of  hooping-cough,  in  both  of  which  its  simple  nauseating  ifr 
fluence  is  often  of  great  advantage.  In  the  paroxysm  of  spasmA 
asthma^  it  may  be  given  in  the  full  dose  requisite  for  vomiting,  aod 
afterwards  in  nauseating  doses,  so  as  to  maintain  a  greater  or  leai 
effect,  according  to  the  severity  of  the  symptoms,  until  the  dyspncea 
subsides.  In  the  more  violent  attacks  of  hooping-cough^  the  ami 
course  may  be  pursued,  but  with  greater  reserve.  A  gentle  emett 
dose  may  be  administered  every  two  or  three  days,  with  smaller 
doses  in  the  interval.  In  the  early  stages  of  infantile  catank^^ 
emetic  of  ipecacuanha  will  often  also  prove  useful ;  and  the  aame 
remedy  is  frequently  employed  in  croup^  though  probably  less  effi- 
cacious than  tartar  emetic 

Still  another  condition  in  which  the  mildness  of  ipecacuanha girei 
it  a  preference,  is  when  emetics  are  employed  for  a  local  irritant 
influence  on  the  stomach ;  as  occasionally  in  dyspepsia^  hwmatetneds^ 
and  cholera^  in  which  the  remedy  has  been  recommended. 

Generally  speaking,  in  young  children^  in  pregnant  and  puerperd 
women^  and  in  persons  debilitated  by  previmis  disease,  ipecacuanha 
should  be  selected,  for  the  same  reason,  when  an  emetic  effect  is 
desired. 


feefio  given  fn  two  different  methods  in'  dysenterj';  m  one  in 
loses  with  a  view  to  its  full  emetic  effect ;  in  the  other,  ia 
t  doses,  repeated  so  as  to  sustain  a  nauseating  impression,  or 
B  on  the  bowels.  According  to  the  former  method,  a  full 
dose  of  twenty  or  thirty  grains  is  administered,  and  re- 
two  or  three  times,  at  intervals  of  from  six  to  twenty-four 
according  to  the  effects  produced,  and  the  severity  of  the 
3BIS.  The  remedy  is  applicable  to  any  stage  of  the  disease, 
led  the  stools  are  still  small,  and  bloody  or  mucous,  without 
Inoas  odour,  and  unattended  with  general  prostration.  In 
Bond  method,  from  two  to  five  grains  are  given,  al  various 
lis  of  from  one  to  three  or  four  hours,  until  a  purgative  effect 
hiced;  and  the  remedy  is  afterwards  to  be  regulated  by  the 
if  the  symptoms.  A-nother  method  of  using  it,  recommended 
,Playfair,i8  togive,at  the  beginning  of  the  attack,  from  thirty 
J  grains  of  the  powder  with  as  many  drops  of  laudanum.  If 
At,  the  dose  is  to  be  repeated.  It  is  said  that  the  remedy 
mea  acts  very  promptly  not  only  in  the  relief,  but  in  the 
rf  dysentery;  and  by  some  it  is  looked  on  as  almost  a 
c.  It  ia  unnecessary  to  resort  to  this  supposition  in  ex- 
ig  its  operation.  The  diminished  force  of  the  circulation, 
pletion,  the  derivation  at  the  same  time  to  the  surface,  through 
repiratory  action  of  the  medicine,  and  to  the  stomach,  at  the 
tc  extremity  of  the  alimentary  canal,  through  its  local  irrita- 
Ul  these  influences,  with  the  increased  secretion  from  the 
i^uF&ce,  and  the  removal  of  the  irritating  feculent  matters 
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bably  has  no  other  effect  than  such  as  may  depend  on  the  deprean 
state  of  the  pulse  attendant  on  the  state  of  nausea. 

For  meeting  some  of  the  other  indications  for  emetics,  ipeao 
anha  is  inferior  to  other  medicines  of  the  class.  Thus,  when 
vigorous  compression  and  agitation  of  the  abdominal  viscera,  c 
a  strong  general  shock  on  the  system,  or  great  muscular  relaxatia 
and  circulatory  depression,  are  required,  the  object  may  be  bette 
obtained  by  tartar  emetic;  though  ipecacuanha  will  often  answer 
when  only  a  moderate  amount  of  the  effects  referred  to  is  indicated 
and  may  often  be  advantageously  conjoined  with  tartar  emetic  in 
doubtful  cases. 

Administration.  The  dose  of  the  powder  for  the  emetic  eflfectii 
twenty  grains,  which  may  be  repeated  every  twenty  minutes  until 
it  operates.  But  the  quantity  required  to  vomit  in  different  indi- 
viduals varies  exceedingly;  and  six,  four,  or  even  two  grains  will 
sometimes  act.  I  formerly  had  a  female  patient  whom  a  fractioi 
of  a  grain  uniformly  vomited.  For  children  the  dose  must  be 
reduced  proportionably  with  the  age  (see  page  85) ;  but  the  wine  oi 
syrup  is  more  convenient  of  administration  in  the  very  young.  The 
powder  may  be  given  suspended  in  a  wineglassful  of  warm  water, 
and  its  operation  aided  by  draughts  of  warm  water  and  chamo- 
mile tea. 

An  infusion^  made  with  two  drachms  of  the  powder  and  six  flnid- 
ounces  of  boiling  water,  may  bo  given  in  the  dose  of  a  fluidouocei 
repeated  as  above. 

As  a  nauseant,  two  grains  of  the  powder,  or  a  fluidracbm  of  the 
infusion  may  be  given,  and  repeated  every  three  or  four  hours,  or 
at  such  intervals  as  may  be  necessary  to  maintain  the  impression. 

The  only  officinal  preparations  of  ipecacuanha,  used  for  an  emetic 
effect,  are  the  wine  and  syrup. 

Wine  of  Ipecacuanha  (ViNUM  IPBCACUANHiB,  U.  /S,  Land^  BL, 
Dnh)  is  of  such  a  strength  that  one  fluidounce  contains  the  virtnes 
of  thirty  grains  of  the  root,  admitting  this  to  be  wholly  exhaustal 
by  the  menstruum.  The  full  emetic  dose  for  an  adult  is  one  fluid- 
ounce,  for  an  infant  a  year  or  two  old,  a  fluidrachm,  which  maybe 
repeated  every  fifteen  minutes  till  it  operates.  This  is  a  very 
convenient  emetic  for  children,  and,  if  properly  prepared  from  gooJ 
root,  is  very  efficient. 

Syrup  of  Ipecacuanha  (Syrupus  Ipecacuanha  U,  S)  is  pi^ 
pared  by  exhausting  the  virtues  of  the  root  by  means  of  diluted 
alcoliol,  then   evaporating   sufficiently,  and   adding  sugar.    One 
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moe  of  the  preparation  should  have  the  strength  of  fifteen 

of  the  powder.    It  is  pecnliarlj  adapted  to  infantile  cases. 

one  to  two  fiaidounces  for  an  adult,  and  from  one  to  two 

kchms  for  a  child,  may  be  repeated  every  fifteen  minutes  till 


II.  GILLENIA.  U.S. 

Syn.    Indian  Physio.    American  Ipeoaouanha. 

7m.  Two  species  of  (}ilkrm^  O.  tri/oliata,  and  G.  atipulaoea^ 
scognized  by  tl^e  U.  S.  Pharmacopoeia  as  the  source  of  this 
ine.  They  are  both  herbaceous  perennial  plants,  indigenous 
\  country ;  the  former  growing  in  the  Atlantic  section  of  the 
I,  the  latter  in  the  valley  of  the  Mississippi,  and  both  meeting 
\  region  immediately  west  of  the  Alleghanies.  The  root  is 
irt  used,  and  is  the  same  in  character  as  derived  from  the  two 

8. 

^iperties.  The  root  is  several  inches  in  length,  cylindrical,  about 
se  of  a  quill  where  thickest,  tapering,  longitudinally  wrinkled, 
lere  and  there  circular  fissures,  and  at  certain  points  closely 
hortly  undulated,  so  as  to  have  a  knotty  appearance.  It 
ts  of  a  thick,  brittle,  reddish  cortical  part,  in  which  the 
8  chiefiy  reside,  and  an  interior  tough,  whitish,  ligneous  cord. 
tx)t,  on  its  outer  surface,  is  of  a  light-brown  slightly  reddish 
r;  the  powder  is  reddish-gray.  The  former  is  nearly  or  quite 
rous,  the  latter  has  a  feeble  smell.  The  taste  is  bitter,  without 
acrid  or  nauseous.  Water  extracts  the  bitterness  of  the  root, 
)quires  a  reddish  colour. 

lical  Properties  and  Uses.  Gillenia  is  tonic  in  small  doses,  and 
^  when  given  more  largely.  It  operates  mildly  and  efficiently, 
thought  to  resemble  ipecacuanha.  It  has  been  occasionally 
18  a  substitute  for  that  emetic;  but  is  not  much  employed. 
ose  is  twenty  or  thirty  grains,  to  be  repeated  every  twenty 
ea  till  it  acts.    The  tonic  dose  is  two  or  three  grains. 


III.  BLOODROOT. 

SANGUINARIA.  U.S. 

jm.    This  is  another  indigenous  medicine ;  being  the  root  or 
le  of  Sanguinaria  Canadensis^  a  small  herbaceous  perennial, 


; 


I  '^- 


\ 
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growing  in  woods  throughout  the  United  States,  and  sending  up 
a  pretty  delicate  flower,  among  those  which  appear  earliest  in  the 
spring. 

Sensible  Properties,    The  root  when  fresh  is  two  or  three  inches 
long,  abrupt  at  the  end,  often  contorted,  about  as  thick  as  the  finger,  | 

fleshy,  of  a  reddish-brown  colour  externally,  of  a  brighter  red  within, 
and  abounding  in  an  orange-coloured  juice,  which  escapes  when  it 
is  cut.  It  shrinks  in  drying,  and,  as  kept  in  the  shops,  is  in  pieces 
from  one  to  three  inches  long,  flattened,  much  wrinkled,  often  with 
abrupt  offsets  and  radical  fibres  attached,  externally  reddish-brown, 
and  internally  of  an  orange-red  colour,  and  spongy  consistence. 
The  powder  is  also  reddish.  The  odour  of  the  root  is  peculiar  an 
somewhat  narcotic,  the  taste,  bitterish,  acrid,  and  durable.  Wate 
and  alcohol  extract  its  colour  and  medical  properties. 

Active  Principle.    The  virtues  of  the  root  probably  depend  on 
peculiar  organic  alkali,  denominated  sanguinarinet,  which  was  di 
covered   by  the  late  Dr.  Dana,  of  New  York.    It  is  an  act'~  -id 
substance,  and,  though  itself  white,  forms  coloured  salts  with  tb^Fhe 
acids,  which',  when  dissolved  in  water,  produce  beautiful  red  sol~    Na- 
tions. 

Effects  on  the  System,  Bloodroot  is  an  acrid  emetic,  with  narcoti^^^ic 
properties.  It  is  a  local  irritant  of  considerable  power,  producir^Knig 
inflammation  when  kept  in  contact  with  the  skin,  exciting  viole"  ^^nt 
irritation  when  snuffed  up  the  nostrils,  and  operating  like  a  caosl^V^ic 
upon  fungous  surfaces.     Taken  internally,  in  moderate  doses,  it 

excites  the  stomach,  increases  somewhat  the  frequency  of  the  pul^^sse, 
and  stimulates  the  secretions,  especially  that  of  the  lungs,  and,         as 
some  suppose,  the  hepatic  also.    More  largely  taken,  it  occasio       ns 
nausea,  and  now  reduces  the  force  of  circulation,  and  diminisl^K.es 
the  frequency  of  the  pulse.    Dr.  Eberle,  in  his  work  on  The^n- 
peutics,  states  that  he  had  found  it  to  have  this  effect,  usually,  affc^^r 
leaving  been  continued  in  moderate  doses  for  eight  or  ten  da^^s. 
In  the  full  dose,  it  produces  vomiting.    In  over-doses,  it  acts  as-     a 
poison,  causing  burning  in  the  stomach,  excessive  thirst,  viol^  nt 
vomiting,  faintness,  vertigo,  dimness  of  vision,  and  great  prostiara.- 
tion. 

Thtrapcutic  Application.    The  medicine  may  be  employed  for  fcT3.e 
onliimry  purj^oses  of  the  emetics,  but,  from  its  irritant  properties, 
U  iul'orior  to  ipecacuanha,  and  is  less  used  with  this  object,  than.      £is 
H  imuHoant,  expectorant,  and  alterative.    It  has,  however,  b 
rooiuuinondcd  as  an  emetic  in  croup;  and  may  be  employed  ap£> 
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priately  in  all  cases,  in  which,  along  with  an  indication  for  emesis, 
there  is  a  state,  of  system  demanding  rather  supporting  than 
exhausting  measures.  For  its  expectorant  and  alterative  proper- 
ties, it  has  been  highly  recommended  in  various  pectoral  aflfections, 
and  especially  in  pneumonia,  in  the  advanced  stages  or  typhoid 
conditions  of  which,  it  is  considered  by  some  as  a  highly  valuable 
remedy.  It  has  been  found  useful  also  in  bronchitis  acute  and 
chronic,  in  asthma,  and  pertussis.  In  rheumatism,  too,  it  has  been 
used  with  supposed  advantage,  and  has  been  recommended  as  an 
alterative  in  disease  of  the  liver.  It  should  not,  however,  be  used 
in  any  case,  during  high  febrile  excitement,  nor  in  acute  inflamma- 
tory aflfections,  until  after  due  reduction  by  depletory  methods. 

Administration.  The  dose  of  the  powder,  as  an  emetic,  is  from 
ten  to  twenty  grains,  which  should  be  given  suspended  in  water. 
It  has,  however,  been  recommended  to  administer  it  preferably  in 
the  form  of  pill,  in  consequence  of  its  irritating  eflTects  on  the 
fauces  when  swallowed  in  the  former  state.  But  it  might  be  ques- 
tionable whether  it  would  be  best  to  bring  it,  in  its  concentrated 
state,  in  contact  with  the  coats  of  the  stomach,  irritating  as  it  seems 
to  be  to  the  mucous  membranes.  As  a  nauseating  and  stimulating 
expectorant,  it  may  be  given  in  the  dose  of  from  one  to  five  grains. 
The  medicine  is  sometimes  given  in  the  form  of  infusion^  made  in 
the  proportion  of  half  an  ounce  to  a  pint,  of  which  the  emetic  dose 
would  be  about  a  fluidounce. 

The  oflScinal  Tincture  of  Bloodroot  (TiNCTUBA  Sangtjinarue,  Z7.  S) 
contains  the  virtues  of  two  ounces  of  the  root  in  a  pint,  and  may 
be  given  as  an  emetic  in  the  dose  of  two  or  three  fluidrachms,  but 
is  much  more  used  as  an  alterative  and  expectorant,  for  which 
purposes  from  twenty  to  sixty  drops  are  given,  every  two  or  three 
hours,  in  acute  cases,  and  three  or  four  times  a  day  in  the  chronic. 
Sanguinaria  has  been  employed  topically  for  various  purposes. 
The  powder  mixed  with  camphor  has  been  used  as  an  errhine  in 
ohoryza.    It  is  said  to  have  repeatedly  caused  the  disappearance  of 
Soft  polypi,  by  being  occasionally  snuflFed  up  the  nostrils.    It  has 
Ci.lso  been  applied^as  an  escharotic  to  fungous  ulcers.    An  infusion 
i  n  vinegar  has  been  used  with  benefit  in  obstinate  cutaneous  erup- 
tions, as  a  gargle  in  the  sore-throat  of  scarlatina,  and  as  a  stimulant 
ill-conditioned  ulcers. 
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IV.  EUPHORBIA. 

IPECACUANnA    SPURGE.  —  EuPHOBBLA.     IPECACUAKHi. 

U.S. 

LARGE-FLOWERING  SPURGE. — EUPHOBBLA  CoBOLUIi. 

U.S. 

Origin.  Our  national  standard  recognizes  as  officinal,  under  the 
above  titles,  the  roots  of  two  species  of  Euphorbia,  the  B.  Ipceaak- 
anhxi  and  E.  corollaia^  the  former  often  called  American  tpecaciuuihi^ 
the  latter  milk-weed  from  its  milky  juice;  both  herbaceous,  perennial 
plants,  growing  abundantly  in  different  parts  of  the  United  States. 

Seyisible  and  Chemical  Properties.  The  roots  often  penetrate 
deeply  into  the  soil,  are  tw^o  feet  or  more  in  length,  sometimes 
nearly  an  inch  in  thickness,  and,  when  dried,  are  light  and  brittki 
They  are  of  a  yellowish  or  grayish  colour  externally,  whitish 
within,  inodorous,  and  of  a  feeble  not  disagreeable  taste,  perhapi 
somewhat  sweetish,  and  followed  by  a  slight  sense  of  heat  or  acri- 
mony in  the  fauces.  They  yield  their  virtues  to  water  and  alcohol 
Their  active  constituent  has  not  been  isolated,  but,  as  in  other 
Euphorbiaceae,  is  probably  an  acrid  principle.  Their  virtues  are 
impaired  by  time. 

Effects  on  the  System.  In  a  full  dose,  these  roots  generally  ope- 
rate as  an  emetic  with  considerable  energy,  producing  several  dis- 
charges; the  ipecacuanha  spurge  being  somewhat  milder,  as  generally 
thought,  than  the  large-flowering.  Both  of  them  are  apt  to  act  on 
the  bowels  as  well  as  to  vomit ;  and  sometimes,  when  given  in  the 
ordinary  emetic  dose,  purge  exclusively.  They  are  not,  like  ipe- 
cacuanha, safe  in  over-doses;  but,  when  taken  too  largely,  act  with 
great  harshness,  causing  much  nausea,  violent  vomiting,  hyper- 
catharsis,  and  symptoms  of  general  prostration.  They  should  not, 
therefore,  be  employed  under  ordinary  circumstances ;  but  may  be 
resorted  to,  in  the  absence  of  other  safer  and  more  certain  emetics, 
when  vomiting  is  indicated.  The  dose  is  from  ten  to  twenty  grains, 
which  may  be  repeated  in  twenty  minutes  if  necessary.  M  a 
cathartic,  they  may  be  given  in  the  dose  of  five  or  six  grains,  and  as  a 
nauseating  expectorant  and  diaphoretic,  in  that  of  one  or  two  grains. 


V.  LOBELIA.   U.  S,  Lond.,  Dub. 

Lobelia  has  already  been  sufficiently  treated  of,  in  all  its  rela- 
tions, except  as  an  emetic.  (See  page  134.)     It  will  be  necessary  to 
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Bay  but  a  few  words  of  it  in  this  capacity.  In  its  emetic  operation, 
it  is  prompt  and  powerful,  but  is  apt  to  be  attended  with  distress- 
ing and  continued  nausea  and  relaxation ;  and,  in  some  instances,  it 
cannot  be  made  to  act,  in  any  safe  dose,  or,  indeed,  in  any  quantity 
whatever.  In  these  latter  cases,  its  use,  if  persisted  in  with  the 
object  of  vomiting,  is  liable  to  cause  great  and  dangerous  prostra- 
tion; and  death  has  in  numerous  instances  taken  place. 

In  view  of  the  above  facts,  it  would  seem  that  lobelia  was  not 
calculated  for  ordinary  employment  as  an  emetic.    Though  it  may 
often  act  well,  and  answer  all  the  desired  purposes,  yet  we  have  no 
right  to  expose  a  patient  to  the  chances  of  danger  or  great  inconve- 
nience, to  attain  an  object,  which  may  be  accomplished  quite  as 
beneficially,  and  without  risk,  by  other  medicines.    The  only  cir- 
eamstances  which  would  justify  the  employment  of  lobelia  as  an 
emetic,  are  the  absence  of  any  safer  medicine  in  cases  of  emergency, 
and  the  existence  of  symptoms  which  offer  a  strong  indication  for 
those  effects  by  which  it  is  distinguished ;  much  nausea,  namely, 
and  great  relaxation.    Such  an  indication  is  presented  in  the  parox- 
,  ysm  of  spasmodic  asthma^  in  which  lobelia  is  efficient  probably  be- 
yond all  other  medicines,  and  in  croup  when  the  disease  refuses  to 
yield  to  the  ordinary  measures.  Even  in  asthma,  as  it  will  frequently 
aflbrd  relief  in  nauseating  doses,  it  is,  I  think,  better  to  use  it  in 
quantities  sufficient  merely  to  produce  this  effect,  without  vomiting. 
When  given  as  an  emetic,  the  dose  should  not  be  repeated  indefi- 
nitely, if  preceding  doses  fail.     As  already  stated,  the  most  fatal 
lesnlts  have  followed  this  kind  of  reckless  or  ignorant  use  of  the 
medicine.    Unless  the  first  two  or  three  doses  vomit,  it  should  not 
be  carried  further ;  nor  even  so  far,  should  symptoms  of  general 
relaxation  exist.    Under  such  circumstances,  if  vomiting  be  neces- 
sary, recourse  should  be  had  to  other  medicines. 

The  dose  of  the ^ou?rfcr,  as  an  emetic,  is  from  ten  to  twenty  grains; 
of  the  officinal  tincture^  about  half  a  fluidounce ;  for  an  infant  one  or 
two  years  old,  one  or  two  grains  of  the  powder,  or  from  twenty 
to  forty  minims  of  the  tincture. 

Besides  the  above  emetics,  there  are  many  other  vegetable  pro- 
dncts  which  have  this  property  in  a  greater  or  less  degree,  and  a  few 
which  may  be  resorted  to  under  peculiar  circumstances,  or  in  cases 
of  emergency.     The  following  appear  to  require  a  brief  notice. 

1.  MUSTABD. — SiNAPis.  TJ,8.,  Lomh,  Dub. — Sinapi.  Ed. 

Of  the  origin,  sensible  and  chemical  properties,  and  various 
^fleets  and  applications  of  this  valuable  medicine,  there  will  bo 
^^^^casion  to  treat  under  the  rubefacients.    It  is  only  the  emetic 
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property  which  I  propose  to  notice  in  this  place.  Powdered  mw 
tard  acts  with  considerable  promptness  and  energy  as  an  emetia 
This  effect  is  probably  owing  to  its  direct  irritant  operation  on  the 
gastric  mucous  membrane.  At  the  same  time,  it  baa  a  tendeocf 
rather  to  stimulate  than  to  depress  the  system  at  large. 

It  is  then  as  a  stimulating  emetic  that  it  is  specially  characterized; 
and  in  this  capacity  it  is  usually  employed.  The  cases  to  which  il 
is  peculiarly  applicable  are  those  of  great  torpor  of  stomacb,  and 
general  weakness  or  prostration.  When  the  stomach  is  qaite  ii- 
sensible  to  ordinary  emetics,  mustard  may  be  added  to  them  with 
propriety.  Hence  its  use  in  narcotic  poisoning.  It  is  specially 
adapted  to  cases  of  this  kind,  in  which,  either  from  the  time  thit 
has  elapsed,  or  the  sedative  character  of  the  poison,  there  may  be 
a  prostrate  state  of  the  system,  or  such  a  condition  may  be  appre- 
hended. In  the  more  advanced  stages,  therefore,  of  poisoning  by 
opium,  and  immediately,  in  poisoning  by  hydrocyanic  acid,  digi- 
talis, aconite,  tobacco,  &c.,  when  there  may  be  an  indication  for  the 
discharge  of  the  poison,  mustard  should  be  employed,  either  alone 
or  with  other  medicines.  It  is  also  admirably  adapted  to  the  eM 
stage  of  the  pernicious  miasmatic  fever,  and  indeed  to  a  similar  condi- 
tion at  the  commencement  of  any  other  febrile  disease,  when  the 
stomach  is  not  already  irritable,  and  there  is  a  strong  necessity  for 
rousing  the  system  out  of  its  torpor.  It  has  also  been  recommended, 
in  the  collapse,  or  approaching  collapse  of  cholera,  in  order,  byi 
powerful  impression  upon  the  gastro-intestinal  mucous  membrane, 
to  check  the  exhausting  discharges,  as  well  as  to  produce  an  excit- 
ing effect  upon  the  failing  general  powers.  It  may  be  given,  more- 
over, with  a  similar  view,  in  some  cases  of  torpor  from  old  paralysia, 
in  which  there  is  no  reason  to  apprehend  danger  from  excitement 
of  the  nervous  centres,  which  may  have  been  the  original  seat  of 
the  affection. 

The  dose  of  mustard  as  an  emetic  is  a  slightly  heaped  teaspoon- 
ful  (about  a  drachm),  thoroughly  mixed  with  six  or  eight  fluid- 
ounces  of  water.  The  dose  may  be  doubled  or  tripled  in  cases  of 
great  insensibility  of  stomach.  Copious  dilution  is  desirable,  in 
order  to  prevent  too  concentrated  an  effect  on  some  one  part  of  the 
mucous  membrane.  In  over-doses,  or  improperly  administered,  it 
may  induce  gastro-enteritis,  with  vomiting,  purging,  &c. 

2.  SQUILL. — SciLLA.  U.S,,  Lond.,  Ed.,  Dub. 

Sc^uill  is  to  be  considered  hereafter  as  a  diuretic  and  expectorant, 
in  which  capacities  it  is  almost  exclusively  used.    It  is  only  necer 
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sary  here  to  state  that,  in  the  dose  of  from  six  to  twelve  grains^  it 
will  often  vomit^  though  its  operation  in  this  way  is  somewhat  nn- 
certain,  and  oocasionally  harsh.  In  oases  of  laryngeal  or  bronchial 
spasm,  complicated  with  inflammation,  it  may  be  resorted  to  with 
a  view  to  its  joint  emetio,  and  expectorant  eifects,  in  combination 
with  other  medicines,  as  seneka,  ipecacuanha,  and  tartar  emetic,  or 
alone,  in  cases  of  emergency,  if  it  should  happen  to  be  at  hand,  and 
other  emetics  wanting.  For  these  purposes,  it  may  be  used  most 
conveniently  in  the  form  of  one  of  its  liquid  preparations,  as  the 
tincture,  vinegar,  or  syrup.  (See  Squill^  among  the  expectorants.) 

a  TOBACCO. — Tabacum.  J7.iSf.,  Land.,  Ed.,  Dub. 

This  has  been  fully  considered  elsewhere.  (See  page  125.)  I  intro- 
duce it  here  simply  to  say  that,  in  the  dose  of  about  six  grains,  in 
persons  unaccustomed  to  its  use,  it  will  generally  vomit,  and  may  be 
resorted  to  in  urgent  cases  for  this  purpose.  It  is,  however,  so  apt 
to  produce  excessive  and  distressing  nausea,  and  at  the  same  time 
is  so  uncertain  in  any  special  dose,  that  it  is  almost  never  employed 
for  this  purpose  at  present.  It  is  poisonous  in  over-doses,  but  is 
said  to  be  less  dangerous,  when  exhibited  by  the  stomach  than  by 
the  rectum,  because  more  apt  to  be  discharged. 


Besides  the  above  products,  the  following  may  be  used  for  an 
emetic  effect,  though  all  more  or  less  uncertain,  and  most  of  them 
disposed  also  to  act  on  the  bowels : — The  roots  of  different  species  of 
VIOLET  (  Viola),  of  the  daffodil  {Narcissus  pseudo-narcissus\  of  the 
SENEKA  SNAKSROOT  {Polygala  Senega)]  the  leaves  and  roots  of  ASA- 
BABACGA  {Asarum  Europseum),  all  in  the  dose  of  from  thirty  grains 
to  a  drachm;  and  the  root  of  our  indigenous  Indian  hemp  {Apocy- 
num  eannabinum\  and  Doo's-BANE  {Apocynum  androssemifolium\  in 
the  dose  of  twenty  or  thirty  grains. 


2.  Mineral  Emetics. 

I.  TARTRATE  OF  ANTIMONY  AND  POTASSA. 

ANTIMONH  ET  POTASS^  TARTRAS.  Z7.*X— Aktimonii 
Potassio-Tabtras.  Zowi— Antimonium  Tabtabizatum.  Ed.,  Dub. 

Syn .    Tartar  Emetic.  —  Tartarized  Antimon j. 

Tartar  emetic  is  here  to  be  considered  only  as  an  emetic.    In 
its  other  relations  it  has  already  been  fully  treated  of  {^qq  page  57), 
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or  will  be  hereafter.  With  perhaps  the  exception  of  ipecacuanha, 
it  is  the  most  valuable  and  most  employed  of  the  whole  class, 
and  has  properties  which  render  it,  for  certain  purposes,  superior 
even  to  that  medicine,  though  inferior  for  others. 

Effects  and  Indications.  Tartar  emetic  usually  acts  promptly  vA 
energetically,  causing  much  nausea,  and  repeated  and  proloDged 
vomiting,  with  great  general  relaxation.  In  some  instances,  how- 
ever, and  m  certain  individuals,  it  operates  as  gently  as  any  other 
emetic  medicine.  It  is  said  to  produce  the  same  effects  when  in- 
jected into  the  blood-vessels,  the  serous  cavities,  or  the  celluhr 
tissue,  though  with  much  less  certainty.  Applied  to  the  rectum, 
or  the  skin,  it  is  little  disposed  to  act  as  an  emetic;  yet  in  the 
former  position  it  is  asserted  occasionally  tp  vomit;  and  I  have 
repeatedly  noticed  the  same  effect  attendant  on  its  external  use  as 
a  pustulating  agent.  It  is  more  apt  to  purge  than  most  other  of 
the  emetics  ordinarily  used. 

Compared  with  ipecacuanha,  it  produces,  as  a  general  rule,  more 
nausea,  more  frequent  and  protracted  efforts  at  vomiting,  greater 
muscular  relaxation  and  arterial  depression,  and  a  stronger  im- 
pression on  the  whole  system.  It  is  also  more  disposed  to  extend 
it3  action  to  the  duodenum,  and  to  cause  bilious  discharges. 

From  these  qualities,  the  indications  for  its  preferable  use  may 
be  deduced.  When  the  object  is  merely  to  evacuate  the  stomach, 
or  to  produce  a  gentle  impression  of  any  kind,  or  when  it  is  neces- 
sary to  repeat  the  emetic  daily  or  at  other  short  intervals,  and 
always  when  vomiting  is  called  for  in  an  already  highly  irritated 
or  inflamed  state  of  the  stomach,  ipecacuanha  should  be  selectel 
Tartar  emetic  is  preferable  when  the  object  is  to  compress  or  agi- 
tate the  abdominal  viscera,  to  produce  great  muscular  relaxation 
and  circulatory  depression,  to  supersede  any  particular  morbid  stite 
by  a  shock  upon  the  system,  or  to  act  energetically  by  revulsion. 

Therapeutic  Application,  In  reference  to  the  abdominal  viscera, 
this  is  the  most  effective  emetic  in  cases  of  portal  and  ^phi'c 
cmgcstion,  torpor  of  the  liver ^  and  Jaundice.  In  this  last  disease, 
it  sometimes  operates  very  energetically  in  bringing  about  biliary 
j5ccretion,  and  may  be  resorted  to  when  the  liver  refuses  to  respond 
to  its  ordinary  excitants.  In  the  course  of  bilious  fever,  portal  con- 
irestion  and  deficient  hepatic  secretion  sometimes  occur,  with  aggra- 
vation of  the  symptoms,  and  may  generally  be  relieved  by  a  dose 
of  tartar  emetic,  if  the  mucous  membrane  of  the  stomach  is  not 
already  inflamed,  or  highly  irritated. 
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For  the  prodaction  of  muscular  relaxation,  the  medicine  is  ez- 
•emely  useful  in  croup^  and  of  itself  will  often  immediately  check 
a  attack  of  the  catarrhal  variety  of  that  disease.  There  is  reason, 
x>,  to  suppose  that,  if  employed  early  in  the  pseudomembranous 
'triety,  before  the  false  membrane  has  formed  largely,  it  will  occa- 
kmally  have  the  same  effect.  It  is,  however,  frequently  necessary 
o  jepeat  the  emetic  once  or  oflener,  and  in  quick  succession,  before 
the  disease  can  be  subdued;  and  its  use  should  be  accompanied 
wiih  that  of  the  warm  bath  at  the  same  time.  It  might  be  sup- 
posed that  the  same  property  would  render  tartar  emetic  preferable 
Id  ipecacuanha  in  asthma  and  pertussis;  and  no  doubt  its  immediate 
dfacts  would  be  greater ;  but  as,  in  these  affections,  there  is  usually 
ooetfiion,  when  the  emetic  plan  is  adopted,  for  a  frequent  repetition 
of  the  medicine,  ipecacuanha  is  on  the  whole  preferable,  as  less 
liable  to  produce  either  serious  gastric  irritation,  or  general  pros- 
tntioD  of  the  system. 

For  producing  the  muscular  relaxation,  so  much  desired  by  the 
nrgeoa  in  obstinate  cases  of  dislocation^  tartar  emetic  is  greatly  pre- 
fsrable  to  ipecacuanha.  It  is  here  sufficient  to  obtain  its  full 
DiDseating  and  relaxing  effect;  and  it  should  be  given  with  that 
view  rather  than  to  vomit;  though  it  is  not  always  possible  to 
prevent  the  latter  result. 

For  the  same  universal  depression  attendant  on  its  nauseating 
operation,  tartar  emetic  is  often  a  most  useful  agent  in  subduing 
fte  violence  of  the  maniacal  paroxysms^  of  acute  delirium^  and  of 
great  hysterical  disturbance^  especially  in  the  frequently  recurring 
tammlsions  of  that  affection. 

Through  its  powerful  general  impression  or  shock,  it  is  pecu- 
liarly efficient  in  the  interruption  of  paroxysmal  diseases,  whether 
remittent  or  intermittent,  given  so  as  to  be  in  full  action  at  the 
period  for  the  recurrence  of  the  paroxysm.  Hence  one  of  the  in- 
dications for  its  use  in  intermittent  and  remittent  fevers,  and  parox- 
ymal  netiralgia.  The  same  indication  is  offered  in  the  forming  stages 
Of /ever,  when  it  is  thought  that  a  powerful  shock  will  sometimes 
Bopersede  the  influence  of  the  morbific  cause  altogether,  or  greatly 
laoderate  its  violence. 

From  its  energetic  revulsive  action,  as  well  as  its  general  de- 
pressing effect,  tartar  emetic  is  probably  more  successful  in  the 
iobversion  of  inflammatory  diseases,  in  their  earlier  stages,  than 
toy  other  emetic.  Hence  it  has  often  been  given  at  the  commence- 
tteat  of  ophthalmiOf  eaiarrhal  inflammation^  tonsillitis,  laryngitis,  and 
9n^ pneumamk^  vritb  the  effect  of  breaking  up  the  disease;  and  is 
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sometimes  employed  for  the  same  purpose  in  swelled  tealicle^buka^ 
and  synovial  inflammation. 

The  same  revulsive  influence  renders  it  peculiarly  efficacioas  in 
various  nervous  diseases,  as  tic  douleureux^  obstinate  headache^  mania^ 
and  amaurosis. 

It  is  often  used,  in  small  doses,  in  connexion  with  purgative 
medicines,  in  order  to  increase  their  activity. 

In  doubtful  cases,  it  should  be  combined  with  ipecacuanha,  wbidi 
gives  it  greater  mildness  and  brevity  of  action,  while  the  Urtir 
emetic  insures  efficiency. 

It  is  coniraiiidicated  in  debilitated  states  of  the  system,  and  u 
inflamed  or  irritated  state  of  the  stomach. 

Admijitsiraiion,  The  medium  dose  of  tartar  emetic  required  for 
vomiting  is  two  or  three  grains.  But,  from  the  variable  degree  of 
susceptibility  to  its  action  in  different  individuals,  and  under  differ* 
ent  circumstances  of  disease,  it  is  usually  deemed  advisable  to  give 
it  in  doses  of  one  grain,  repeated  every  fifteen  or  twenty  minatei 
till  it  acts,  each  dose  being  dissolved  in  a  tablespoonful  of  water. 
If,  aflor  the  administration  of  six  or  seven  doses,  it  should  produce 
much  nausea  and  general  prostration  without  vomiting,  a  dose  of 
ipecacuanha  may  be  administered,  to  produce  the  emetic  effect 

When  the  two  are  given  together,  two  grains  of  tartar  emetie 
and  twenty  of  ipecacuanha  may  be  mixed,  and  divided  into  two 
powders,  which  may  be  given  diffused  in  water;  the  second  at  an 
interval  of  fifteen  or  twenty  minutes,  if  the  first  should  not  auswer 
the  purpose. 

Anthnonial  ivine  may  be  given  to  an  adult  in  the  dose  of  a  fluid- 
ounce,  or,  what  is  preferable,  in  half  the  quantity ;  repeated,  if  ne- 
cessary, at  the  usual  interval.  It  is,  however,  much  more  used  ii 
an  emetic  in  children  than  adults.  The  dose  for  a  child,  one  or 
two  years  old,  is  from  twenty  to  forty  drops.  In  the  paroxysm  of 
croup,  this  may  be  increased  to  forty  or  sixty  drops. 

By  enema^  from  six  to  twelve  grains  of  the  salt  may  be  adminisp 
tered ;  but  it  will  seldom  be  found  to  vomit. 

In  cases  of  threatened  death  from  food,  or  other  solid  body  lodged 
in  the  cesophagus,  relief  is  said  to  have  been  obtained,  in  several 
instances,  by  throwing  a  solution  of  tartar  emetic  into  tho  veins. 
Two  or  three  grains  of  it  dissolved  in  two  fluidounces  of  water,  i* 
the  quantity  usually  employed,  though  as  much  as  six  grains  are 
said  to  have  been  given.  £mesis  has  been  brought  on,  and  the 
foreign  body  thus  forced  upward,  and  discharged. 
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II.  SULPHATE  OF  ZINC. 

ZmCI  SULPHAS.  U.  S.,  Loiid.,  EcL,  Dub. 

5>n.  Wtite  Vitriol. 

For  an  account  of  the  properties,  effects,  and  general  uses  of  this 
nedicine,  see  page  413  of  the^irs^  volume.  At  present  we  are  to 
soQsider  it  solely  as  an  emetic. 

In  this  capacity,  sulphate  of  zinc  is  characterized  by  prompt- 
nns,  energy,  and  the  production  of  comparatively  little  nausea.  It 
operates  more  speedily  than  any  other  known  emetic  except  sul- 
|lhate  of  copper ;  and,  though  the  operation  is  very  energeti^  it  is 
nm  over,  and  leaves  little  prostrating  eflfect  behind  it. 

Salphate  of  zinc  was  formerly  much  used  as  an  emetic,  but  has 
been  almost  entirely  superseded  by  ipecacuanha  and  tartar  emetic. 
Fh)dacing  little  of  that  relaxing  and  prostrating  eflfect  which  ren- 
dm  tartar  emetic  so  useful  in  certain  cases,  it  would  seem  to  be 
applicable,  by  its  peculiar  properties,  mainly  to  the  simple  evacua- 
tion of  the  stomach;  but  here  ipecacuanha  has  the  advantage  over 
Hof  greater  mildness.  It  seems  to  be  much  inferior  to  both  these 
medicines  as  a  nauseant,  and  promoter  of  expectoration  and  per- 
^)iration. 

There  is,  however,  one  condition  in  which  its  promptness  and 
energy  render  it  very  useful.  In  cases  of  narcotic  poisoning^  espe- 
cially by  opium,  it  is  the  most  efl&cient  medicine,  next  possibly  to 
•olphate  of  copper,  in  our  possession ;  and  is  even  preferable  to 
tliat  emetic,  as  less  dangerous.  I  have  used  it  often,  and  believe 
that  I  have  never  found  it  to  fail ;  though  I  have  always  em- 
ployed ipecacuanha  as  an  auxiliary.  The  latter  may  be  given 
almost  indefinitely ;  a  teaspoonful  being  administered  at  a  time,  and 
lepeated  several  times  if  necessary.  The  dose  of  the  former  may 
le  thirty  grains ;  but  I  should  fear  to  repeat  it  more  than  once,  or. 
It  the  furthest,  a  second  time,  for  fear  that,  though  it  may  not 
Tomit,  it  might  possibly  inflame  the  stomach,  {^qq  page  423.)  Sal- 
phate of  zinc  is  also  adapted  to  cases  of  jwisoning  by  acetate  of  lead, 
in  which  it  acts  as  an  antidote,  as  well  as  emetic,  converting  the  salt 
of  lead,  as  far  as  it  goes,  into  a  comparatively  inert  sulphate,  and 
iticlf  beincr  converted  into  the  acetate  of  zinc,  which  performs  the 
part  of  the  emetic.    I  have  seen  it  used  with  prompt  success. 

Another  affection,  in  which  it  has  been  specially  recommended, 
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is  pseudomembranous  croup,  in  several  cases  of  which  it  was  em- 
ployed by  Dr.  Francis,  of  New  York,  with  success,  after  failure  witk 
ipecacuanha  and  tartar  emetic,  and  under  apparently  hopeless  cu^ 
cumstances.  Of  a  solution,  containing  a  drachm  in  an  ounce  of 
water,  he  gave  a  teaspoonful  every  ten  minutes,  which  caused  vio* 
lent  vomiting,  and  the  rejection  of  the  false  membrane.  (Eberie^ 
Mat.  Med.  and  Therap.^  4th  ed.,  i.  85.)  This  practice  is  well  woiihj 
of  imitation  in  a  similar  condition  of  things.  Sulphate  of  copper 
has  been  recommended  as  peculiarly  efficacious;  but  the  salt  of  zinc 
is  much  preferable,  if  it  answer  the  purpose,  as  less  likely  to  caoM 
dangerous  gastritis. 

In  any  case  requiring  simple  evacuation  of  the  stomach,  shooU 
ipecaCuanha  not  be  attainable,  or  be  forbidden  by  idiosyncrasj  of 
the  patient,  sulphate  of  zinc  may  be  substituted. 

The  dose,  under  ordinary  circumstances,  is  ten  grains;  in  narcotie 
poisoning,  it  may  be  thirty  grains;  in  either  case,  to  be  repeated M 
intervals  of  about  fifteen  minutes. 


III.   SULPHATE  OF  COPPER. 

CUPRI  SULPHAS.  U.  S.,  Land.,  Ed.,  Dub. 

Si/n.  Blue  Vitriol. 

See  volume  i.  page  407,  for  a  general  account  of  this  medicine.  As 
an  emetic,  it  possesses  properties  closely  analogous  to  those  of  sul- 
phate of  zinc,  so  that  what  has  been  said  above  of  the  latter,  mtj 
be  said  of  it  also,  with  this  exception,  that,  if  there  is  any  difference 
between  them,  the  salt  of  copper  is  still  more  prompt,  more  ener- 
getic, and  less  disposed  to  nauseate  than  that  of  zinc.  It  is,  more- 
over, more  dangerous,  being  much  more  irritant  and  corrosive. 

Like  sulphate  of  zinc,  too,  it  is  used  chiefly  in  cases  of  narcotic 
poisoning  and  pseudomembranous  croup.  In  its  application  to  the 
former  purpose,  the  caution  is  still  more  necessary,  to  avoid  a  too 
frequent  repetition  of  the  dose,  as,  if  it  accumulate  in  the  stomach, 
and  remain  long  without  vomiting,  though  it  may  give  no  signs  of 
action  during  the  state  of  insensibility,  yet,  upon  the  occurrence  of 
reaction,  violent  inflammation  may  ensue,  even  though,  in  the  mean 
time,  the  medicine  may  have  been  discharged.  The  dose  should 
not,  I  think,  be  repeated  more  than  once;  and  it  would  be  best  to 
administer  it  in  no  case  until  milder  emetics  had  been  tried  without 
effect. 
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I  paeudomembfcmous  crovp^  sulphate  of  copper  has  been  consider- 
uaed,  since  originally  recommended  by  Dr.  Hoffmann,  of  Darm- 
ty  in  1821,  and  more  recently  by  Dr.  Droste,  of  Germany,  who 
extraordinary  success  with  it  in  the  treatment  of  the  disease. 
Bt8  almost  immediately,  and,  by  the  violence  of  the  vomiting, 
thought  by  Droste  to  cause  a  separation  and  discharge  of  the 
t  membrane  more  efficiently  than  any  other  emetic.  The  dose 
81  child  from  one  to  two  years  of  age  is  a  grain;  from  two  to 
years,  two  grains ;  and  from  the  latter  age  to  ten,  about  three 
08.  If  complete  relief  is  not  obtained  by  the  first  dose,  from 
quarter  to  one-half  of  a  grain  is,  according  to  Dr.  Droste,  to  be 
a  every  two  hours ;  and  of  these  smaller  doses  more  than  three 
)ur  are  seldom  required.  (See  Am.  Joum,  of  Med.  Set.,  xvii.  281.) 
re  can  be  little  doubt  that  this  medicine  will,  like  tartar  emetic 
pecacuanha,  cure  nearly  all  the  cases  of  ordinary  spasmodic  or 
rrhal  croup;  and  such,  probably,  were  many  of  the  cases  of  the 
Bse  treated  by  Droste,  all  of  which  recovered.  But,  in  the 
idomembranous  croup,  it  very  oflen  fails.  In  one  instance,  in 
sh  I  used  it,  a  tube  of  false  membrane,  two  inches  or  more  in 
[th,  was  discharged;  yet  the  child  nevertheless  died  of  the  same 
^on,  extending  deeply  into  the  bronchial  tubes;  and  it  is  the 
lency,  I  believe,  to  this  extension,  which  renders  the  disease  so 
ibly  fatal;  even  tracheotomy  offering  little  chance  of  relief 
er  such  circumstances. 

he  dose  of  sulphate  of  copper,  under  ordinary  circumstances,  is 
or  three  grains;  in  cases  of  narcotic  poisoning,  from  five  to 
«D  graina 


IV,   YELLOW  SULPHATE  OF  MERCURY. 

HYDRARGYRI  SULPHAS  FLAVUS.  U.  S. 

Sifn»  Turpeth  Mineral. 

'^rtparaiion.  This  is  prepared  by  boiling  mercury  and  sulphuric 
I  together  to  dryness,  and  throwing  the  resulting  mass  into  boil- 
water.  The  sulphate  of  deutoxide  of  mercury  is  obtained  in  the 
istep  of  the  process,  which  is  decomposed  by  the  hot  water  into 
ipersulphate,  which  remains  dissolved,  and  the  yellow  subsul- 
te,  which  is  deposited. 
^tvperties.    This  mercurial  is  in  the  form  of  a  lemon-yellow  pow- 
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der,  inodorous,  of  an  acrid  taste,  and  nearly  iosoluble  in  water 
requiring  2,000  parts  of  cold,  and  about  600  of  hot  water,  for  soln 
tion.    At  a  red  heat,  it  is  entirely  dissipated. 

Medical  Effects  and  Uses.  Turpeth  mineral  has  long  been  used  as 
an  emetic,  formerly  much  more  than  at  present.  Though  operatiog 
with  great  promptness,  and  with  little  of  the  secondary  prostratiojf 
influence  of  the  an ti  menials,  it  has  been  considered  as  uncertaio, 
sometimes  failing  to  act,  and  sometimes  acting  harshly;  and  is  liable 
to  the  disadvantage  that,  if  not  wholly  rejected  by  the  stomach,  it  is 
apt  to  salivate.  These  qualities  unfit  it  for  ordinary  use  as  an  eme- 
tic; but  it  is  occasionally  employed,  repeated  two  or  three  times  a 
week,  in  cases  of  obstinate  swelling  of  the  testicle,  in  which  its 
mercurial  influence  may  be  desirable;  and  has,  moreover,  been 
strongly  recommended,  by  Dr.  Hubbard,  of  Maine,  in  the  treatment 
of  croup.  Dr.  Hubbard  states  that  it  is  prompt  and  certain,  that  it 
is  little  disposed  to  act  on  the  bowels,  and  prostrates  less  than  other 
emetics  used  in  the  treatment  of  that  disease.  In  the  pseudomem- 
branous variety,  its  disposition  to  afifect  the  system  would  be  rather 
in  its  favour  than  otherwise. 

The  ordinary  emetic  dose  is  five  grains.  For  a  child  two  vein 
old,  with  croup,  the  dose  is  two  or  three  grains,  to  be  repeated,  if 
necessary,  in  fifteen  minutes.  In  over-doses,  turpeth  mineral  icti 
as  a  corrosive  poismi. 


Besides  the  mineral  substances  mentioned,  there  are  many  others 
which  possess  emetic  properties;  as,  for  example,  aZww,  thejowip*- 
tated  suJphuret  and  chloride  of  antimony,  the  acetates  of  copper  and  siJic, 
corrosive  chloride  of  mercury,  &c.;  and,  in  fact,  almost  all  highly  irri- 
tating or  corrosive  substances  will  occasionally  provoke  vomiting; 
but,  with  the  single  exception  of  alum,  which  is  used  in  the  treat- 
ment of  croup,  and  of  which  suiBcient  has  been  said  under  the  head 
of  the  astringents,  not  one  of  them,  so  far  as  I  know,  is  at  present 
habitually  employed  in  this  capacity.  ^  They  are  generally  more  or 
less  uncertain,  arc  liable  to  do  serious  injury  in  over-doses,  and  are 
susceptible  of  no  useful  application  as  emetics,  for  which  those  gene- 
rally employed  are  not  as  well  or  better  adapted. 
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CATHARTICS. 

Cathartics  are  medicines  which  evacuate  the  bowels  down- 
wds,  increasing  either  the  number  or  the  quantity  of  the  stools. 
Hndj  produce  this  effect  in  several  distinct  methods. 

1.  Mode  of  Operation  and  Effects. 

1.  Through  an  impression  on  the  mucous  membrane,  they  call 
die  peristaltic  movement  of  the  bowels  into  greater  activity.  In 
this  respect  they  only  imitate  the  normal  action  of  the  contents  of 
the  alimentary  canal,  through  the  influence  of  which  upon  the 
moooos  surfiace,  propagated  to  the  muscular  coat,  the  healthy  eva- 
cuation of  the  bowels  is  effected.  How  it  is  that  this  impression  on 
die  mucous  surface  affects  the  muscular  layer,  whether  through  a 
direct  propagation  by  contiguous  sympathy,  or  through  the  spinal 
or  ganglionic  nervous  centres,  is  not  certainly  known ;  but,  from 
die  regularity  of  the  combined  peristaltic  movements,  and  from  the 
MBodation  with  them  of  the  action  of  the  abdominal  muscles,  when 
the  evacuation  takes  place,  it  is  highly  probable  that  the  organic 
nervous  centres  are  concerned.  To  a  certain  extent,  a  direct  stimu- 
htioQ  of  the  muscular  coat  may  be  effected  by  mechanical  weight 
or  distension  from  the  alvine  contents ;  and  it  is  probable  that 
porgation  may  sometimes  be  produced  or  aided  in  this  way ;  but 
that  such  an  influence  cannot  be  the  chief  cause,  is  proved  by  the 
ample  fact,  that  the  cathartic  often  acts  without  adding  anything 
appreciable  to  the  weight  or  bulk  of  the  contents  of  the  bowels. 

2.  A  second  and  very  frequent  method  of  action  is  by  increasing 
the  exhalation  of  serous  liquid,  and  the  secretion  of  mucous  into 
die  primal  vise.  The  liquid  thus  poured  out  into  the  bowels  stimu- 
lates the  peristaltic  movement,  as  the  cathartic  is  itself  supposed  to 
do,  according  to  the  first  method  of  operating. 

3.  Certain  cathartics  appear  to  operate  mainly  by  stimulating  the 
liver,  and  thus  increasing  the  secretion  of  bile.  It  is  probably 
through  this  secretion,  operating  on  the  mucous  membrane,  that  the 
'^ular  healthful  action  of  the  bowels  is  chiefly  sustained.  That 
^  bile  is  actively  purgative  is  proved  by  the  fact  that,  when 
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secreted  in  excess,  it  almost  always  occasions  either  cholera  morbm; 
or  bilious  diarrhoea.  Medicines,  therefore,  which  stimulate  tlw 
hepatic  secretion,  must  necessarily  act  as  cathartics,  and  I  belieTe  il 
is  in  this  way  that  the  mercurials  mainly  operate.  It  is  supposed 
that  a  similar  effect  is  produced  by  an  increase  of  the  secretioD  of 
the  pancreas,  but  we  have  no  satisfactory  proof  of  the  fact 

4.  Still  another  method  is  probably  through  absorption.   We 
know  that  certain  cathartic  medicines  are  either  wholly  or  in  ptrt 
absorbed,  and  enter  into  the  circulation.    Thus  rhubarb  and  gam- 
boge impart  colouring  matter  to  the  urine ;  sulphur  exhales^  io  tbe 
form  of  sulphuretted  hydrogen,  from  the  surface  of  those  who  tab 
it  freely;  and  the  purgative  principle  of  senna  is  said  to  be  secreted 
with  the  milk.     But  a  still  stronger  proof  is,  that  several  of  tbe 
cathartics,  as  senna,  colocynth,  and  elaterium,  operate  on  theboweh, 
when  brought  into  contact  with  the  serous  or  cellular  tissue,  or 
injected  into  the  blood.    Aloes  operates  upon  the  same  portion  of 
the  bowels,  and  in  the  same  characteristic  method,  whether  takei 
into  the  stomach,  injected  into  the  rectum,  or  applied  to  a  blistered 
surface  denuded  of  the  cuticle.     Whether,  after  entering  the  circu- 
lation, they  act  directly  on  the  muscular  coat  of  the  bowels,  or  first 
on  the  mucous  coat  or  nervous  centres,  and  secondarily  on  tbe 
peristaltic  function,  is  uncertain;  but  as,  in  either  mode  of  adminis- 
tration, the  drastic  substances  irritate  or  inflame  the  lining  mem- 
brane, it  is  probably  upon  this  that  the  primary  impression  is  made, 
as  well  when  they  operate  through  the  circulation,  as  when  bj 
immediate  contact. 

Certain  cathartics  act  exclusively  in  some  one  of  the  preceding 
methods ;  but  the  greater  number,  though  they  may  be  disposed  to 
act  in  one  rather  than  another  of  them,  conjoin  two  or  more 
methods  in  a  greater  or  less  degree. 


Different  individuals  of  the  class  act  on  different  parts  of  tbe 
alimentary  canal.  Thus,  gamboge,  which  is  apt  to  vomit,  operates 
probably  more  especially  on  the  stomach  and  upper  portion  of  tbe 
bowels ;  aloes  is  well  known  to  direct  a  peculiar  influence  to  tbe 
large  intestines,  including  the  colon  and  rectum ;  while  the  neatral 
salts,  castor  oil,  senna,  &c.,  if  they  have  any  preference,  affect  spe- 
cially the  small  intestines,  though  probably  operating  also,  in  some 
degree,  on  the  whole  extent  of  the  primse  viae.  This  tendency  to 
one  part  of  the  bowels  rather  than  another  has  been  ascribed  to  the 
different  degrees  of  solubility  in  the  acting  principle  of  the  medicine; 
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s  most  soluble  operating  on  the  upper,  and  the  least  so  on  the 
wet  portions  of  the  track.  It  is  probable  that  a  medicine  of  very 
fficult  solubility  in  the  liquids  of  the  stomach  and  bowels,  whether 
iginally  so,  or  rendered  so  by  the  manner  of  preparing  it,  might 
Btaa  the  upper  portion  unchanged,  and  thus  act  more  especially  on 
le  lower ;  but  the  fact  is  that,  in  relation  to  most  of  the  cathartics 
a  which  this  peculiar  tendency  is  observable,  there  is  no  such 
peculiarity  of  solubility.  Thus,  the  active  principle  of  aloes,  which 
operates  on  the  lower  bowels,  is  readily  soluble ;  and  it  shows  the 
■me  disposition,  whether  given  in  pill,  or  in  solution.  Nay,  even 
then  applied  to  the  denuded  surface  of  the  skin,  it  is  asserted  still 
to  operate  preferably  on  the  rectum  and  colon.  The  result,  then, 
most  be  ascribed  to  some  other  cause  than  any  mere  modification 
of  Bolubility.  There  is  nothing  remarkable  in  the  fact  Some 
medicines  have  a  tendency  to  act  especially  on  the  kidneys,  some 
00  the  skin,  some  on  the  brain,  &c.  Why  should  there  not  be  a 
wnilar  election  in  relation  to  different  portions  of  the  alimentary 
euial?  So  far  as  any  explanation  can  be  given,  in  the  present 
fltate  o!  our  knowledge,  the  fact  must  be  ascribed  to  different  sus- 
ceptibilities of  the  several  portions  of  the  canal,  arising  from  pecu- 
fiirity  of  intimate  constitution.  The  stomach  and  duodenum  are 
M  constituted  as  to  be  specially  susceptible  to  the  action  of  gam- 
boge, while  they  do  not  feel  the  influence  of  aloes ;  and  exactly  the 
Fererse  may  be  said  of  the  colon  and  rectum. 

The  character  of  the  discharges  varies  with  the  mode  in  which 
the  cathartic  acts.  Medicines  which  operate  exclusively  on  the 
Itrge  intestines  produce  fecal  evacuation  more  or  less  consistent. 
Soch  is  the  case  with  aloes  and  sulphur.  Others,  which  act  upon 
the  whole  extent  of  the  canal,  or  particularly  on  the  small  intestines, 
of  course  evacuate  the  liquid  contents  of  the  upper  bowels,  and 
occasion  liquid,  but  still  feculent  stools.  Those  which  act  by 
increasing  serous  exhalation,  produce  thin  watery  discharges,  often 
Teiy  copious,  but  generally  more  or  less  coloured  with  feculent 
matter.  Bilious  stools  indicate  that  the  cathartic  has  operated  on 
ihe  liver.  They  are  sometimes  of  a  bright  deep-yellow,  sometimes 
Ifeen  from  the  reaction  of  intestinal  acids,  and  sometimes,  when  the 
rile  is  very  concentrated,  of  a  dark-brown  approaching  to  black, 
mt  still  yellow  when  in  thin  layers.  Irritating  cathartics  sometimes 
tuse  mucous  and  bloody  stools. 


Cathartics  are  usually  arranged  in  three  divisions,  based  upon 
beir  difference  in  activity  or  energy.    The  mildest  are  denommated 
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laxatives;  tbqse  of  considerable  energy,  but  not  violent,  simply  jnuya 
or  purgatives;  and  a  third  set,  which  superadd  severe  irritant  pn 
perties  to  their  cathartic  power,  drastic  purges^  or  simply  drastia 
Though,  by  varying  the  dose  and  mode  of  combination,  much  maj 
be  done  towards  obviating  these  differences  of  power;  yet  there  is 
in  this  respect,  an  inherent  and  distinctive  character  in  many  artida 
of  the  class ;  so  that  no  increase  of  the  dose  would  give  enei^  to 
the  feeble,  and  no  diminution  of  it  render  the  violent  mild.  Thu^ 
there  are  some  laxatives  of  which  no  amount  that  could  be  ond 
would  act  energetically  on  the  bowels;  and  some  drastics  which, 
though  the  purgative  effect  might  be  diminished  by  lowering  the 
dose,  yet,  when  given  in  quantity  sufficient  to  operate  at  all,  vill 
generally  be  attended  with  griping  pain  or  other  sign  of  irritation. 

1.  Laxatives  not  only  operate  moderately,  but  with  gentleness, 
that  is  without  materially  irritating  the  mucous  membrane,  eres, 
as  a  general  rule,  when  taken  largely.  They  may  occasionally  pro- 
duce gripiug  pains ;  but  these  are  usually  owing  to  flatulence,  coo- 
sequent  upon  gaseous  matters  resulting  from  fermentation  or  other 
decomposition  of  the  laxative  itself,  as  in  the  case  of  the  laxative 
fruits,  and  carbonate  of  magnesia,  or  from  combinations  formed  by 
it  in  the  bowels,  as  in  the  case  of  sulphuretted  hydrogen  formed 
from  sulphur.  The  bowels  are  loosened  rather  than  purged ;  the 
evacuations  being  feculent,  and  more  or  less  consistent  according  to 
the  special  mode  of  operation,  or  the  portion  of  the  canal  specially 
affected. 

2.  Purges  may  be  considered,  for  convenience  of  arrangement,  as 
embracing  only  those  cathartics  which  are  capable  of  operating 
vigorously  on  the  bowels;  but,  in  whatever  quantity  taken,  are 
not  likely  to  prove  poisonous  by  inflaming  the  alimentary  mucoua 
membrane;  They  may  exhaust  by  excessive  depletion,  but  are  not 
dangerously  irritant.  This  statement  is  not  intended  to  be  absolute, 
but  only  general.  Even  inert  substances  may  become  dangerous, 
if  given  in  quantities  sufficient,  by  their  mass,  or  acting  mechanically 
in  some  other  way,  to  interfere  with  the  functions  of  the  bowels. 

8.  Drastics,  or  drastic  purges  as  they  are  usually  called,  are 
characterized  by  the  property  of  irritating  the  mucous  membrane, 
and,  in  over-doses,  may  produce  serious  consequences  by  exciting 
extensive  and  severe  inflammation  in  that  tissue.  Even  in  their 
ordinary  operation,  they  not  unfrequently  cause  more  or  less  nausea, 
faintness,  griping  pain,  and  tenesmus;  but,  in  excess,  these  symp- 
toms are  much  aggravated,  severe  vomiting  and  bloody  stools  occur, 
the  aftdomen  becomes  very  painful  and  tender  on  pressure,  the 
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ctremities  become  cold,  the  pulse  sinks,  and  life  is  involved  in 
msiderable  danger. 

The  term  hydragogttt  has  been  applied,  as  the  name  itself  would 
ndicate,  to  those  cathartics  which  produce  copious  watery  stools. 
Ehis  property  belongs  especially  to  the  drastic  purges,  and  it  has 
been  not  unusual  to  consider  it  as  embracing  these  alone;  so  that, 
IB  the  mind  of  not  a  few,  the  idea  of  hydragogue  cathartics  is  asso- 
ciated with  something  violent  and  irritating;  but  the  fact  is,  that 
die  saline  purges  are  not  less  really  hydragogue,  and  not  less,  there- 
fore, entitled  to  the  name  than  the  more  powerful  drastics.  When 
ued  in  this  work,  or  elsewhere  by  the  writer,  the  term  is  made  to 
express  what  it  means;  simply  the  property  of  producing  watery 
eracoations,  without  reference  to  mildness  or  severity  of  action  in 
odier  respects. 

Griping  pain  is  a  very  frequent  attendant  on  the  operation  of 
oiliartics.  In  depends  on  spasm  of  the  muscular  coat  This  may 
be  induced  by  various  causes,  and,  as  stated  in  the  remarks  on 
laxatives,  is  not  always  inconsistent  with  mildness  of  operation;  as, 
for  example,  where  it  depends  on  the  production  of  flatulence,  which 
hj  distending  the  bowels,  calls  the  muscular  coat  into  irregular 
•ctioQ.  But  it  is  sometimes  caused  by  high  irritation  or  inflamma- 
tion of  the  mucous  membrane,  which  operates  in  producing  it  in 
the  same  manner  as  in  enteritis  and  dysentery.  Originating  in  this 
cause,  it  is  much  more  serious,  and  indicates  a  drastic  character  in 
the  medicine.  There  is  a  third  source  of  griping  entirely  diflfering 
ftom  either  of  the  above.  It  is  the  powerful  stimulant  influence  of 
the  cathartic,  directed  especially  to  the  muscular  coat  The  griping 
is  an  excess  of  the  directly  stimulated  peristaltic  movement.  It  is 
in  this  way  that  senna  produces  its  characteristic  griping  effect 
The  symptom,  under  these  circufnstances,  indicates  no  violence  of 
initation  exercised  upon  the  mucous  membrane,  but  simply  an 
energetic  direction  to  the  muscular  tissue.  It  may  be  painful,  but 
ii  never  dangerous,  and  may  in  general  be  easily  controlled. 

Another  difference  between  cathartics  is  in  their  influence  upon 
the  system.  Some,  besides  their  cathartic  effect,  and  the  general 
depression  consequent  upon  it,  have  a  direct  sedative  influence  on 
the  circulation,  and  operate  as  refrigerants.  Such  are  the  saline 
cathartics  generally.  Others,  on  the  contrary,  appear  to  be  tonic 
or  stimulating,  increasing  the  general  temperature,  and  sometimes 
even  the  pulse.  These  are  often  called  warming  cathartics,  Ehubarb, 
*Joe3,  and  elaterium  have  more  or  less  of  this  character.    Others, 


458  LOCAL  BBVEDIES.  [PART II. 

again,  seem  to  have  no  further  operation  upon  the  system  than  such 
as  results  from  their  action  as  cathartics.  Among  these  may  be 
ranked  castor  oil,  jalap,  scammony,  &c.  The  operation  of  cathartics 
is  apt  to  induce  thirst;  particularly  that  of  the  hydragogues.  This 
is  owing  simply  to  the  depletion  they  produce  from  the  blood- 
vessels, a  diminution  of  the  contents  of  which,  by  a  wise  provision 
of  nature,  induces,  probably  through  the  nervous  centres,  the  sensa- 
tion of  thirst,  as  a  means  of  securing  a  supply  of  liquid  to  replace 
that  which  has  been  lost.  The  symptom  may  sometimes  also  be 
dependent  on  the  irritation  of  the  mucous  membrane,  and  the  arte- 
rial excitement  which  certain  cathartics  occasionally  produce. 

2.  Therapeutic  Indications. 

Cathartics  answer  a  number  of  very  important  therapeutic  pur- 
poses, and  are  certainly  among  the  most  valuable  of  the  classes  of 
medicines.  There  can  be  no  doubt,  however,  that  they  have  been 
greatly  abused.  They  afford  temporary  relief  under  so  many  cir- 
cumstances, are  generally  so  easy  of  administration,  and  so  readily 
suggest  themselves  to  those  who  may  be  too  ignorant  or  too  indo- 
lent to  investigate  disease  thoroughly,  and  deduce  just  indications 
from  an  accurate  knowledge  of  its  nature,  that  the  temptation  to 
their  abuse  is  almost  irresistible.  They  are  the  great  resource  of 
empirics;  and  large  fortunes  have  been  built  upon  purgative  pills. 
The  use  of  them  has  become  so  common,  that,  among  the  vulgar,  to 
take  a  dose  of  medicine,  or  of  physic,  is  equivalent  to  swallowing 
a  cathartic.  Of  course,  such  indiscriminate  use  of  medicines,  by  no 
means  harmless,  must  often  lead  to  serious  evil;  and  the  physician 
should  be  careful  not  to  be  seduced,  by  the  facility  of  practising 
medicine  upon  the  cathartic  plan,  into  countenancing,  by  his  ex- 
ample, the  general  rage  for  self  purgation.  He  will  very  often  have 
occasion  to  administer  cathartics;^ but  he  should  never  do  so  unless 
in  compliance  with  some  clear  indication,  and  should  continue  them 
no  longer  than  is  necessary  for  accomplishing  the  object  aimed  at 

1.  Simply  to  evacuate  the  contents  of  the  hoioels^  is  probably  the 
most  important  indication  that  cathartics  are  capable  of  fulfilling. 
For  this  purpose  they  are  used,  in  the  first  place^  in  all  cases  of 
fecal  accumulation,  from  habitual  or  occasional  constipation^  when  the 
condition  cannot  be  overcome  without  them.  It  is  not  necessary 
for  me  to  consider  here  the  causes,  evils,  and  treatment  of  consti- 
pation. This  subject  belongs  to  the  practice  of  medicine.  But 
there  is  one  consideration  which  may  be  appropriately  introduced 
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in  this  place;  namely,  that,  in  the  treatment  of  habitual  constipation, 

ttthartica  should  always  be  regarded  merely  as  temporary  agents, 

to  be  employed  for  the  sake  of  obviating  injury  from  the  feculent 

aocnmnlation,  but  not  relied  on  for  the  cure.    They  are  not  really 

remedies  for  the  constipation,  which  must  be  treated  by  other  mea- 

rares,  calculated  to  enable  the  bowels  to  resume  their  healthy  func- 

tk)Q.   To  confide  in  cathartics  alone,  would  often  be  to  confirm,  and 

even  to  aggravate  the  evil.   These  remarks  are  especially  applicable 

to  the  costiveness  of  dyspepsia. 

When,  however,  constipation  is  merely  occasional,  dependent  on 
some  temporary  cause,  which  has  already  ceased,  or  will  soon  cease 
to  act,  cathartics  are  to  be  employed  as  the  chief  agent  of  cure,  so 
br  as  the  constipation  itself  is  concerned.  Such  attacks  occur,  now 
and  then,  in  ordinary  health;  and  the  fecal  accumulation  may  be- 
come so  great  as  to  threaten  serious  results.  Here  vigorous  cathar- 
tics are  often  requisite,  sometimes  the  most  vigorous;  and,  after  the 
bowels  have  been  thoroughly  evacuated,  nothing  more  may  be  neces- 
sary than  perhaps  some  modification  of  the  diet,  or  other  ingesta. 

In  relation  to  the  constipation  which  so  frequently  attends  acute  dis- 
eom,  as  fevers,  inflammations,  and  various  nervous  aftections,  it  may 
be  laid  down,  as  an  almost  universal  rule,  that  the  bowels  should 
be  kept  open,  in  order  to  prevent  injurious  reaction  of  the  feculent 
matter  on  the  constitution.  There  are  very  few  diseases,  indeed,  in 
which  cathartics  are  not  often  required  on  this  score.  A  rule,  how- 
ever, as  universal  as  that  of  the  use  of  the  cathartics,  is  that,  for 
the  fulfilment  of  the  present  indication  alone,  and  when  no  other  is 
offered  for  their  employment,  the  mildest  that  will  answer  the  pur- 
pose should  be  selected.  It  would  be  unpardonable  to  purge  actively, 
merely  for  the  removal  of  the  constipation  complicating  other  dis- 
eases, when  mild  measures  will  answer.  Generally,  for  the  purpose 
here  referred  to,  a  laxative  should  be  employed  daily,  or  every  other 
day.  It  would  seldom  be  proper  to  allow  the  patient  to  pass  more 
than  two  days  without  a  stool. 

The  same  remark  is  applicable  to  the  constipation  attendant  on 
prejnancy^  in  which  the  pressure  of  the  uterus  sometimes  interferes 
with  the  proper  action  of  the  bowels,  and  laxatives  are  often  useful, 
to  be  continued,  as  may  be  required,  until  the  temporary  cause  has 
ceased. 

But  it  very  frequently  happens  that  other  indications  for  cathar- 
tics coexist  with  that  ofiered  by  simple  constipation,  which  may 
require  medicines  of  a  more  energetic  character;  and  great  latitude 
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of  choice  necessarily  exists.  The  physician  has  the  opportunity  &r 
the  exercise  of  much  acumen  and  discrimination,  in  the  adaptatioi 
of  the  cathartic,  specially  indicated  by  the  constipation,  to  the  atttiB- 
ment  of  other  coincident  purposes,  which  are  constantly  presenting 
themselves  in  the  course  of  the  disease,  and,  besides,  in  accommo- 
dating the  cathartic  employed  to  other  circumstances  of  the  ca9e,tt 
for  example,  the  state  of  the  stomach,  the  strength  of  the  systeo, 
and  the  preferences  or  idiosyncrasies  of  the  patient. 

Secondly^  cathartics  are  employed,  in  compliance  with  the  present 
indication,  to  remove  unhealthy  secretions  which  may  be  poured 
into  the  stomach  and  bowels,  or  other  acrid  matters  which  maj 
form  in  them,  through  chemical  changes  in  the  ingesta,  witboot 
reference  to  the  existence  or  non-existence  of  constipation.  Casei 
of  this  kind  are  often  presented  in  sick  headache  from  acid  or  acrid 
matter  in  the  stomach,  diarrhcsa  and  cholera  infantum^  with  similar 
matter,  including  acrid  bile,  in  the  bowels,  and  varioas  loioformt$f 
fever,  particularly  typhus,  or  fevers  of  the  typhous  type,  in  which  the 
vitiated  secretions  may  act  injuriously,  not  only  by  the  depresslDg 
influence  of  the  substances  existing  in  the  bowels,  but  by  their 
absorption  into  the  circulation,  and  the  consequent  vitiation  of  the 
blood.  In  cases  of  causeless  low  spirits^  hypochondriasis^  hysUm, 
chorea,  and  various  anomalous  nervous  disorder,  especially  when 
attended  with  a  foul  breath,  there  is  not  unfreqnently  reason  to 
suppose  that  the  root  of  the  evil  exists  in  offensive  matters  accnma- 
latcd  in  the  prima©  via%  and  operating  injuriously,  in  part  at  least 
through  absorption.  Whenever  there  is  reason  to  suppose  that  this 
state  of  things  exists,  whatever  may  be  the  special  disease  under 
treatment,  there  is  an  indication  for  this  class  of  medicines. 

Thirdly,  indigestible  matters  of  various  kinds,  taken  into  the 
stomach,  such  as  food  of  very  difficult  solubility,  and  the  rind, 
seeds,  and  stones  of  fruits;  insoluble  medicines  in  iexcess;  various 
inorganic  bodies  which  are  frequently  from  habit,  whim,  or  other 
cause,  taken  into  the  mouth,  and  then  accidentally  or  purposely 
swallowed;  and  all  kinds  of  poisons;  these  various  substances, 
cither  by  the  mechanical  results  of  their  presence,  causing  irritatioQ 
or  obstruction,  their  essential  irritant  property,  or  dangerous  in- 
fluence on  the  system  through  absorption,  offer  strong  indications 
for  the  use  of  cathartics.  Colic,  dysentery,  enteritis,  and  obstruction  ^ 
the  hotcels,  may  all  arise  from  causes  of  this  kind,  and  be  benefi- 
cially treated  by  the  evacuation  of  the  bowels. 

In  cases  of  poisoning,  the  general  rule  is  first  to  evacuate  ih« 
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stomach  by  an  emetic,  and,  after  this  has  been  well  cleansed,  to 
administer  cathartics,  in  order  to  expel  any  portion  that  may  have 
passed  into  the  bowels. 

2.  A  second  indication  to  be  fulfilled  by  this  class  of  medicines, 
is  depletion  from  the  blood-vessels.  This  they  effect  directly  by  pro- 
ducing secretion  or  exhalation  from  the  blood,  and  indirectly  by 
carrying  out  of  the  body  the  nutritious  matter,  which  had  been 
prepared  in  the  stomach  for  absorption,  and  which  would  otherwise 
have  been  added  to  the  mass  of  the  blood.  Hence,  when  properly 
selected  with  a  view  to  meet  this  indication,  they  are  extremely 
useful  in  almost  all  acute  inflammations  with  a  rich  blood,  in  many 
cases  of  subacute  or  chronic  inflammation,  febrile  diseases  of  sthenic 
action,  and  plethoric  states  of  the  system  generally.  It  is  obvious 
that,  for  this  purpose,  the  saline  cathartics  are  peculiarly  adapted, 
not  only  by  their  hydragogue,  but  also  by  their  sedative  or  refri- 
gerant property. 

3.  A  third  therapeutic  effect  of  cathartics  is  to  increase  the  secre- 
tion of  the  liver.  Of  this  I  shall  have  occasion  to  treat  fully  when 
on  the  subject  of  calomel,  which  is,  far  beyond  all  others,  adapted 
to  meet  this  indication. 

4.  Another  important  indication  is  the  promotion  of  absorption. 
This  cathartics  accomplish  through  their  depletory  influence.  By 
this  method  of  action,  they  often  prove  extremely  serviceable  in 
dropsy,  in  the  oedema  of  inflammatory  affections,  and  to  a  certain 
extent,  probably,  in  tumefactions  of  various  kinds. 

5.  Revulsion  is  another  highly  important  effect  of  cathartics.   For 
the  principles  of  this  mode  of  therapeutic  action,  the  reader  is  re- 
ferred to  volume  1,  page  52.    Those  cathartics  are  to  be  selected  for 
the  purpose  which  are  capable  of  producing  irritation,  however 
slight,  of  the  alimentary  mucous  membrane.    Operating  on  the 
long  track  of  the  canal,  though  feebly  on  any  one  part,  they  pro- 
duce a  great  aggregate  revulsive  effect,  without  sensible  inconve- 
nience to  the  patient     They  are  thus  useful  in  all  kinds  of  inflam- 
mation which  admit  of  depletion,  except  when  seated  in  the  stomach 
and  bowels  themselves.    In  this  position,  if  advantageous,  they 
must  act  on  some  other  principle  than  that  of  revulsion.    They 
are  peculiarly  useful  in  cases  of  sanguineous  determination  to  the 
head,  producing  vertigo,  headache,  apoplexy,  and  hemiplegia,  in  febrile 
diseases  attended  vnth  cerebral  fulness,  in  inflammation  of  the  brain  and 
its  meninges,  and  in  rheumatic  and  gouty  disease.    Even  in  the  pure 
neuroses  they  may  act  favourably  upon  the  same  principle,  calling 
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off  nervous  irritation  from  the  points  where  it  may  have  been  aoca 
mulated.    Neuralgia  has  been  treated  effectually  by  croton  oil  ad 
ing  as  a  purgative ;  and  the  drastic  cathartics  have  long  enjoyed  \ 
certain  celebrity  in  the  treatment  of  mania.    They  are  among  the 
most  useful  remedies  in  chorea^  and  to  a  certain  extent  prove  ser- 
viceable in  epilepsy  and  tetanus.    Whenever,  indeed,  there  is  morbid 
concentration  of  blood  and  nervous  force,  in  parts  more  or  less  dii- 
tant  from  the  alimentary  canal,  and  no  contraindication  exists^  a- 
thartics  are  called  for  upon  the  principle  here  adverted  to.    Tlie 
choice  of  the  particular  cathartic  must  of  course  be  governed  b^ 
the  special  circumstances  of  each  case ;  but  the  general  rule  maj 
be  laid  down,  that,  the  more  powerfully  it  acts  on  the  mucous  mem- 
brane of  the  primso  viso,  the  more  effective  it  is  likely  to  be  as  a 
revulsive  agent;   one  caution,  however,  being  always  observed, 
never  to  carry  the  remedy  so  far  as  to  excite  inflammation  of  tbat 
tissue,  which  reacts  injuriously  upon  the  system,  and,  through  the 
special  sympathies  of  the  stomach  and  bowels  with  other  organs,  u 
well  as  through  the  febrile  condition  produced,  may  counteract  the 
very  purpose  for  which  the  medicine  is  administered. 

6.  Still  another  principle  on  which  cathartics  act  therapeutically 
is  by  eliminating  offending  matters  from  ike  blood.  This,  though 
probably  a  powerful  principle  of  operation,  is  necessarily,  in  the 
present  state  of  our  knowledge,  rather  vaguely  applied.  In/a«n, 
various  cutaneous  eruptions^  rlieumaiism,  gout^  and  cases  of  dtfeciivt  or 
stip2)ressed  retial^  and  hepatic  secretion^  matters  probably  accumulate 
in  the  blood,  which  cathartics  aid  in  eliminating  by  increasing 
secretion  into  the  bowels.  They  are  among  the  best  remedies  in 
congestion  of  the  kidneys  with  suppressed  secretion,  as  in  ordinary 
ne])hriiis  and  acute  Brighis  disease^  and  they  are  almost  indispensable 
in  the  treatment  of  jaundice. 


It  very  frequently  happens  that  several  indications  are  offered  in 
the  same  disease  for  the  use  of  cathartics.  In  fevers  generally^  of 
sthenic  action,  they  operate  advantageously  by  removing  offending 
matters  from  the  bowels,  by  depletion,  and  by  revulsion,  especially 
from  the  head.  In  bilious  and  yellow  fevers  they  superadd  their 
cholagogue  action  to  other  beneficial  influences;  and,  in  the  lower 
typhoid  affections,  and  indeed  in  all  fevers  of  long  continuance, 
may  be  supposed  to  act  usefully  by  depurating  the  blood.    The 
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only  contraindications  to  their  use  in  fevers,  is  a  degree  of  debility 
which  forbids  all  depletory  or  exhausting  measures,  an  already  ex- 
isting diarrhoea,  and  inflammation  of  the  alimentary  canal;  and 
even  these  contraindications  are  rather  relative  than  absolute. 

In  very  low  cases  of  fever,  it  may  be  altogether  improper  to 
employ  any  brisk,  or  energetic,  or  actively  depletory  cathartic; 
but  there  are  articles  of  the  class,  such  as  rhubarb  and  aloes,  which, 
instead  of  weakening,  if  judiciously  used  really  invigorate  the  pa- 
tient, both  directly  by  a  somewhat  tonic  or  stimulant  influence,  and 
indirectly  by  removing  unwholesome  and  depressing  matters  from 
theprimcB  viae.  Hence,  the  system  in  typhus  fever  not  unfrequently 
reacts,  under  the  judicious  use  of  cathartics  of  this  character. 

But  what  is  to  be  said  of  enteric  or  typhoid  fever,  which  is  cha- 
ncterized  by  the  coexistence  of  enteritis,  and  frequently  of  diar- 
rhoea? Nothing,  certainly,  can  be  more  injudicious  here  than  active 
purging.  Yet,  when  there  is,  as  sometimes  happens,  a  disposition 
to  constipation,  or  at  least  an  insufficient  action  of  the  bowels,  a 
Tery  mild  cathartic,  such  as  castor  oil  in  small  doses,  operates  most 
bappily  by  removing  irritating  matters.  In  such  cases,  a  substance 
80  bland  in  its  action  on  the  mucous  membrane,  is  certainly  less 
iDJurioas  than  the  accumulated,  and  often  acrid  and  unwholesome 
secretions  in  the  bowels. 

In  the  inflammations,  too,  there  are  usually  combined  indications 
for  cathartics;  the  two  most  prominent  being  depletion  and  revul- 
sion, by  which  they  act  with  great  eflfect  in  these  complaints.     They 
are,  indeed,  among  the  remedies  upon  which  most  reliance  is  placed 
in  the  treatment,  not  only  of  the  phlegmasia^,  which  are  attended 
with  fever,  but  of  chronic  inflammation  also.    Of  course,  the  hy- 
dragogne  cathartics  are  the  most  efficient,  and  of  these  the  saline, 
as  being  at  the  same  time  refrigerant.    In  many  inflammatory  afiec- 
tions,  it  is  highly  probable  that  impurities  of  the  blood  aid  in  sus- 
taining the  local  disease,  and  that  cathartics  prove  useful  also  as 
eli^iinating  agents.    The  only  points  which  might  render  their  use 
questionable  in  inflammation,  are  the  existence  of  great  debility, 
the  complication  of  diarrhoea,  and  the  location  of  the  inflammation 
in  the  alimentary  canal  itself.    Attention  is  undoubtedly  due  to  all 
these  modifying  circumstances ;  yet  none  of  them  must  be  consi- 
dered as  absolutely  excluding  the  use  of  cathartics.     In  debility, 
the  selection  of  the  cathartic  must  be  made  in  reference  to  thut 
condition ;  in  diarrhoea,  though  energetic  substances  of  the  class 
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might  be  forbidden,  the  milder  are  often  called  for  to  remove  floarm 
of  irritation  which  serve  to  maintain  the  disease.  In  oertain  oon- 
ditions  of  diarrhoea,  few  remedies  are  more  efficacious  than  a  don 
of  castor  oil  and  laudanum,  or  a  combination  of  magnesia  and 
rhubarb. 

In  inflammation  of  the  mucous  coat  of  the  stomach  and  bowe^ 
cathartics  are  not  called  for  as  revulsives,  yet  they  may  and  oflea 
do  prove  useful  by  removing  offending  causes,  producing  secretioQ 
from  the  congested  vessels,  and  depleting  from  the  portal  circsli' 
tion  by  promoting  the  secretory  function  of  the  liver.  Henofl^ 
they  have  generally  been  considered  as  among  the  most  efficient 
remedies  in  the  treatment  of  dysentery. 

In  periionitis^  they  are  of  more  doubtful  propriety;  as,  by  the 
peristaltic  movement  they  provoke,  they  cause  the  inflamed  surboei 
of  different  portions  of  the  bowels  to  rub  against  each  other,  and 
cannot  but  aggravate  the  disease;  producing,  I  think,  more  iajoij 
in  this  way  than  good  by  depletion,  or  by  revulsion  to  the  mooov 
membrane  from  the  peritoneal.  I  am,  therefore,  not  in  the  hitt 
of  using  them  to  any  considerable  extent  in  this  complaint,  con- 
tenting myself  with  a  thorough  evacuation  of  the  bowels  in  th 
early  stage,  so  as  to  remove  any  feculent  accumidation  which  might 
itself  serve  to  provoke  injurious  peristaltic  efforts,  and  afterwards 
with  keeping  the  lower  bowels  open  by  enemata.  In  the  peritonH 
dependent  on  perforation,  they  should  be  avoided  sedulously  in  til 
stages,  and  in  any  method  of  administration;  the  indication  hen 
being  to  keep  the  bowels  as  much  at  rest  as  possible. 

Tliere  is  another  condition  of  inflammation  of  the  bowels  in  whick 
purgatives  are  liable  to  great  abuse.  The  cases  I  allude  to  are 
those  of  enteritis  attacking  the  wliole  thichiess  of  Hie  bowel  for  a  cerim 
lengthy  and  thus  paralyzing  its  movements,  so  as  to  produce  oteti- 
nate  constipation,  which  has  not  unfrequently  been  mistaken 
for  obstruction,  and  treated  accordingly  with  the  most  energetic 
cathartics,  to  the  great  detriment  of  the  patient.  The  cathartics  will 
not  pass,  and  are,  therefore,  apt  to  be  rejected  by  the  stomach;  while 
they  aggravate  the  disease,  by  the  excessive  efforts  into  which  they 
stimulate  those  parts  of  the  inflamed  bowel  that  are  still  capable  of 
contraction.  The  indications  are  here  to  keep  the  bowel  at  rest^ 
deplete  generally  and  locally,  apply  blisters,  and  give  calomel  and 
opium  internally.  When  the  inflammation  subsides,  the  bowels 
are  opened  spontaneously,  or  with  the  aid  of  very  gentle  cathartics. 

The  yieuroseSj  dropsy^  SGrofula^  cutaneous  diseases^  &C.,  also  not  unfre- 
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BQtly  a£Ebrd  conjoint  indications  for  cathartics ;  but  the  principles 
eady  stated  will  be  sufficient  for  general  guidance  in  their  use ; 
i  it  is  wholly  unnecessary  to  go  through  all  the  categories  of 
lease,  and  point  out  minutely  the  several  circumstances  in  each 
lich  may  call  for,  discourage,  or  forbid  the  use  of  these  medicines. 

3.  Administration. 

I  need  not  suggest  the  importance,  in  the  use  of  this  class  of 
edicines,  possessed  as  they  are  of  such  diversified  qualities,  to 
lapt  the  one  employed  to  the  particular  demands  of  each  case. 
(  often  happens  that  a  complaint,  which  is  benefited  by  one 
tthartiq,  might  be  materially  injured  by  another.  In  their  admi- 
ifltration,  moreover,  it  should  be  borne  in  mind  that  they  may 
ften  be  advantageously  modified  by  combination.  Very  frequently 
voor  or  more  may  be  conjoined  to  meet  coexisting  indications. 
.Inia,  magnesia  and  sulphate  of  magnesia  are  often  given  together, 
vImd  the  object  is  at  the  same  time  to  correct  acidity,  and  procure 
ha  effects  of  a  depletory  and  refrigerant  cathartic.  Calomel  is 
dministered  with  castor  oil,  to  insure  at  once  an  operation  upon 
he  liver,  and  a  thorough  evacuation  of  the  bowels. 
There  is  an  important  principle  which  regulates  the  combination 
I  the  more  powerful  and  drastic  cathartics,  by  which  their  irritant 
mxpertj  is  diminished,  without  impairing  their  purgative  efficiency, 
lie  &ct  has  long  been  familiar  to  the  profession,  and  numerous 
ombinations  of  the  kind  have  been  made  from  time  to  time. 
Tie  explanation  of  this  apparently  singular  result,  which  I  have 
iren  since  I  first  began  to  teach  Materia  Medica,  is  that,  as  the 
nrcral  cathartics  operate  on  difibrent  parts  ofthe  alimentary  canal, 
*on  different  tissues,  and  the  irritant  effect  is  diminished  for  each 
ith  the  diminution  of  the  dose,  the  conjoint  irritation  is  little  felt, 
icause  diluted  and  spread  over  a  large  extent,  while  the  purgative 
.ect  must  necessarily  be  the  aggregate  of  that  of  the  several  ingre- 
ents  of  the  compound.  A  degree  of  irritation  which,  concentrated 
thin  very  narrow  limits  might  produce  the  most  serious  mischief, 
\j  be  so  weakened  by  extension  as  to  become  quite  impercep- 
)le.  The  compound  cathartic  pills  of  the  U.  S.  Pharmacopoeia,  of 
liich  more  will  be  said  hereafter,  were  formed  upon  this  principle, 
id  have  been  found  to  answer  well  in  practice. 
The  purgative  effect  of  the  cathartics  is  thought  to  be  increased 
f  tonics,  and  especially  the  bitter  tonics.  Thus,  it  has  long  been 
Imitted,  that  senna  will  act  on  the  bowels  in  smaller  doses, 
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when  associated  with  Colombo,  than  when  giv^en  alone.    Bitten 
are  often  themselves  cathartic  in  very  large  doses,  and  a  part  of 
their  auxiliary  effect,  in  the  present  case,  may  possibly  be  ascribed 
to  that  fact;  but  it  is  supposed,  and  as  seems  to  me  justly,  tint 
they  are  chiefly  useful  by  the  increased  capacity  of  acting  whiek 
they  impart  to  the  tissues.    Nux  vomica,  which  acts  as  an  exoelkot 
tonic  in  small  doses,  is  an  admirable  adjuvant  of  laxative  cathar- 
tics, in  atonic  states  of  the  bowels.    It  probably  operates  simply  bj 
giving  a  due  nervous  tone  to  the  relaxed  tissue,  so  as  to  cause  it  to 
respond  more  readily  to  its  peculiar  stimulus. 

Many  cathartics  are  apt  to  cause  griping  pain^  or  nausea.  These 
disagreeable  effects  may  be  in  great  measure  counteracted  by  sait- 
able  measures.  The  object  may  be  attained  in  two  methods  ;yin( 
by  combining  with  the  cathartic  some  substance  which  may  so  &r 
alter  its  chemical  nature  as  to  obviate  the  griping  or  nauseating 
property ;  or,  secondly^  by  administering  other  medicines,  which  mij 
prevent  or  relieve  these  effects  by  their  physiological  action.  Thitfi 
in  reference  to  the  first  method,  senna,  which  is  very  much  ds* 
posed  to  gripe,  becomes  comparatively  mild,  in  this  respect,  whes 
combined  with  one  of  the  alkaline  salts,  as  sulphate  of  magnesia,  or 
tartrate  of  potassa;  and  the  irritant  properties  sometimes  exhibited 
by  aloes  are  supposed  to  be  ameliorated  by  the  addition  of  soipi 
Examples  of  the  second  kind  of  qualifying  influence  are  offered  br 
the  effects  of  the  aromatics  in  obviating  nausea  and  griping,  whea 
given  with  the  cathartics.  Nothing  is  more  common  than  ibk 
association.  It  is  the  anti-emetic  and  antispasmodic  action  of  tbe 
aromatic  which,  in  this  case,  counteracts  the  contrary  action  of  the 
purgative ;  and  not  any  influence  of  the  one  directly  upon  the  con- 
dition of  the  other.  On  the  same  principle,  carbonic  acid  water 
is  an  excellent  vehicle  for  the  saline  cathartics,  which  it  renders 
much  more  acceptable  to  the  stomach,  and  less  liable  to  be  rejected 
in  irritable  states  of  that  organ. 

Cathartics  should,  as  a  general  rule,  be  given  upon  an  empty 
stomach.  They  not  only  act  more  rapidly  in  this  way  than  when 
given  on  a  full  stomach,  but  also  much  more  kindly  and  with  leas 
irritation.  They  come  into  more  easy  and  complete  contact  with 
the  mucous  membrane,  and  have  neither  the  task  of  extricating 
themselves  from  the  load  of  partially  digested  food,  nor  that  of 
carrying  it  with  them. 

When  the  most  speedy  and  most  powerful  effect  is  requimi 
from  a  certain  dose,  the  medicine  should  be  given  in  the  moniini} 
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before  breakfast,  when  the  susceptibilities  of  the  stomach  and 
bowels  have  been  recruited  by  rest.  Very  small  doses  of  cathartics 
will  often  act  efficiently,  if  given  at  this  time. 

If,  on  the  contrary,  it  be  desirable  to  operate  as  mildly,  and  with 
as  little  inconvenience  to  the  patient  as  possible,  and  speedy  action 
is  not  requisite,  the  cathartic  should  be  given  at  bedtime.  The 
susceptibility  is  diminished  during  sleep ;  and  it  not  unfrequently 
happens  that  the  medicine  shows  no  disposition  to  act  until  the 
time  of  awaking  in  the  morning;  the  patient  having,  in  the  mean 
time,  been  conscious  of  no  nausea,  pain,  or  other  disagreeable  effect. 

Not  unfrequently,  opium  or  some  of  its  preparations,  when 
indicated  on  other  grounds,  may  be  usefully  added  to  a  cathartic  at 
bedtime.  It  generally  secures  a  night's  rest;  and,  when  its  restrain- 
ing influence  ceases  in  the  morning,  the  cathartic  will  act  very 
kindly. 

During  the  operation  of  a  brisk  cathartic,  or  somewhat  before  it 
begins,  the  effect  may  be  rendered  more  lenient,  by  the  exhibition 
of  some  mild  beverage,  as  barley-water,  molasses  and  water,  thin 
gruel,  chicken-water,  &c. 

Hypercatharsis  may  be  best  counteracted  by  from  five  to  fifteen 
drops  of  laudanum,  or  an  equivalent  quantity  of  some  other  pre- 
paration of  opium,  given  by  the  mouth,  or  twice  or  three  times  the 
quantity,  administered  by  the  rectum.  A  fiuidrachm  of  the  cam- 
phorated tincture  of  opium  will  generally  be  found  to  answer  the 
purpose. 

Cathartics,  in  conformity  with  their  degrees  of  activity,  may  be 
arranged  in  the  three  divisions  of  laxatives,  purges,  and  drastic 
purges. 

1.  Laa^atives. 

These  have  already  been  defined.  They  are  indicated  generally 
whenever  the  object,  in  the  administration  of  cathartics,  is  simply 
to  keep  the  bowels  open,  so  as  to  imitate  the  healthful  condition  as 
nearly  as  possible.  They  are  essentially  bland  in  their  operation ; 
differing  in  this  respect  from  most  of  the  purges  and  drastics, 
which,  however  the  dose  may  be  diminished,  even  though  the 
amount  of  purgative  effect  may  be  less  than  that  from  the  laxative, 
exhibit  generally  some  evidence  of  an  irritant  character,  however 
slight.  Thus  a  grain  or  two  of  aloes  will  often  produce  a  stool;  but 
a  slight  sense  of  irritation  may  be  felt  in  the  rectum  during  the 
operation,  while  an  equivalent  quantity  of  manna,  magnesia,  or 
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sulphur  may  act  in  a  manner,  not  distinguishable  in  this  respest 
from  a  healthy  natural  opening.  Hence  the  importance  of  thi 
laxatives  in  those  afiections  in  which  there  is  any  existing  irritatioi 
of  bowels,  especially  of  the  rectum. 

In  the  constipation  of  dyspepsia,  there  is  generally  an  indicatioi 
for  something  more  than  a  mere  laxative  effect.     The  bowdi 
usually  participate  in  the  inertness  which  gives  character  to  tb 
complaint ;  so  that  medicines  somewhat  tonic  or  stimulant,  saehai 
rhubarb  and  aloes,  are  generally  preferable  to  the  pure  laxativn 
But  to  the  constipation  of  convalescence,  and  that  of  pregmit 
women  they  are  peculiarly  adapted;  as  well  as  to  that  attentU 
with  hemorrhoidal  afi'ection,  or  prolapsus  ani.    In  the  latter  ooi' 
plaints,  which  are  oflen  aggravated  if  not  produced  by  the  hardiM 
of  the  feculent  masses  evacuated,  even  though  there  may  be  i 
passage  every  day,  the  laxatives  are  indicated  in  consequence  cf 
their  efTect  in  loosening  or  softening  the  stools,  without  Tendeiuig 
them  in  the  least  irritant. 

The  laxatives  may  be  subdivided  into  two  sets,  one  openting 
physically  or  mechanically,  the  other  dynamically. 


a.  Laxatives  Operating  Physically, 

Substances  consisting  of  coarse  grains,  or  of  minute  irregolff 
fragments,  not  capable  of  solution  in  the  gastric  juice,  often  by 
their  mere  shape  become  a  mechanical  source  of  irritation  to  ita 
alimentary  mucous  membrane,  sufficient  to  stimulate  the  muscular 
coat  into  increased  action.  They  may  be  considered  as  acting  in 
the  same  manner  as  sand  acts  on  the  conjunctiva,  though  with  infr 
nitely  less  severity.  Again,  there  are  others  which  appear  too|«- 
rate  mainly  by  their  weight,  putting  the  bowel  somewhat  as  it 
were  on  the  stretch,  and  stimulating  the  muscular  fibre  to  contract, 
by  the  very  tendency  to  lengthen  it.  Mustard  seed  are  an  exampk 
of  the  first,  fluid  mercury  of  the  second.  I  shall  treat  first  of  the 
former  set,  and  afterwards  of  the  latter. 

1.  WHITE  MUSTARD  SEED.— Sinapis  Alba. 

These  are  the  seeds  of  Sinapis  alba,  and  will  be  more  particularly 
described  hereafter.  They  are  noticed  here  merely  in  reference  to 
their  laxative  property.  They  are  of  a  roundish-elliptical  shape; 
about  as  large  as  a  middling-sized  shot,  yellowish,  inodorous,  and 
of  little  taste  when  unbroken.  Their  exterior  coating  abounds  in 
a  mucilaginous  matter,  which  is  extracted  by  hot  water.    In  the  dose 
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of  a  tablespoonful,  they  operate  as  a  mild  laxative,  having  a  slightly 
stimulant  influence  on  the  mucous  membrane,  on  account  of  which 
ihey  have  been  recommended,  and  considerably  used,  in  habitual 
constipation  with  a  torpid  or  languid  condition  of  stomach  and 
bowels,  as  in  dyspepsia,  feeble  gouty,  rheumatic,  and  paralytic 
cases,  and  often  in  old  people  without  special  disease.  It  is  possible 
that  they  operate  in  part  by  a  dynamic  property,  stimulating  the 
alimentary  canal ;  but  their  effects  are  chiefly  ascribable  to  the  me- 
chanical cause  above  referred  to.  They  may  be  taken  in  molasses, 
or  after  immersion  for  a  short  time  in  hot  water,  by  which  the  muci- 
lage contained  in  their  outer  coating  is  drawn  to  the  surface,  and 
thus  renders  them  slippery.  If  they  should  not  operate,  the  risk  is 
that  they  may  accumulate  in  the  bowels,  and  produce  injury  through 
obstruction,  or  by  exciting  inflammation.  They  are  said  to  have 
proved  fatal  in  the  latter  mode.  Should,  therefore,  any  considerable 
quantity  have  been  taken,  either  without  operating,  or  with  insuffi- 
cient operation  on  the  bowels,  they  should  be  thoroughly  evacuated 
by  castor  oil,  or  one  of  the  saline  cathartics.  Cullen  is  said  to  have 
been  the  first  writer  who  called  attention  to  this  use  of  mustard  seed. 
Other  seeds  would  probably  have  a  similar  effect ;  and  I  have 
been  informed  ihsii  flaocseed  are  used  by  some  habitually  as  a  laxa- 
tive ;  but  the  same  objection  lies  against  them  all,  of  liability  to 
accumulate  in  the  bowels,  and  especially  in  the  caecum  or  appendix, 
producing  obstruction,  or  inflammation,  ulceration,  &c. 

S.  WHEAT  BEAH. 

This  is,  under  certain  circumstances,  an  excellent  laxative,  ope- 
rating in  all  probability,  mainly,  if  not  exclusively,  by  the  slight 
irritation  occasioned  by  the  coarseness  and  angularity  of  its  par- 
ticles. A  tablespoonful  will  generally  prove  laxative;  but  it  is 
very  seldom  used  in  a  separate  state.  In  the  form,  however,  of 
hran-hread^  bran-crackers,  bran-mushy  &c.,  it  is  much,  and  often  very 
advantageously  used,  as  a  laxative  article  of  diet.  When  we  con- 
sider that  the  lower  animals  fed  on  grain  are  seldom  troubled  with 
constipation,  and  call  to  mind  that  they  eat  the  grain  in  its  natural 
state,  with  its  outer  covering  unseparated,  we  may,  I  think,  justly 
conclude,  that  this  kind  of  food  was  intended  to  be  thus  employed; 
and  that  the  careful  separation  of  all  the  coarser  particles  from  our 
refined  flour  is  one  of  the  injurious  results  of  high  civilization  upon 
health.  We  are  apt  to  commiserate  the  peasants  of  Europe  who 
are  fed  on  black  bread ;  but  the  probability  is  that  they  would  be 
quite  unwilling  to  exchange  with  us,  as  their  homely  bread  is  both 
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more  wholesome,  and  more  agreeable  to  the  taste  than  oars.  Some- 
times bran-bread,  &c.,  is  made  by  mixing  bran  with  ordinary  refined 
flour ;  but  a  better  plan  is  to  make  use  of  the  unbolted  meal.  The 
bread  thus  prepared  is  coarser  and  darker  than  the  ordinary  kind, 
but  is  sweeter,  and  to  many  quite  as  palatable.  It  is  peculiarly 
adapted  to  dyspeptic  persons,  with  enfeebled  or  inert  stomach  and 
bowels ;  and  should  not  be  employed  where  there  is  any  suspicion 
of  the  existence  of  gastric  or  intestinal  inflammation. 

3.  METALLIC  MEKCTJEY.— Hydrargyrum. 

Mercury,  swallowed  in  the  fluid  state,  often  rapidly  passes 
through  the  bowels,  operating  as  a  laxative  by  its  weight  in  the 
manner  above  referred  to.  It  has  been  given  in  cases  of  ileus  arising 
from  obstruction  of  the  bowels,  in  the  hope  that  its  great  weight 
might  prove  serviceable  in  disentangling  the  intestine,  or  forcing  a 
passage  through  obstructing  materials.  In  some  cases,  it  is  thought 
to  have  contributed  to,  if  not  produced  a  favourable  result;  but 
much  oftener  it  has  failed  altogether;  and,  considering  its  liability 
to  be  retained  in  the  bowels,  and  through  chemical  change  to  affect 
the  system,  it  should  be  considered  unsafe,  and  never  used  except 
under  otherwise  desperate  circumstances.  The  metal  has  been 
given  in  quantities  varying  from  an  ounce  to  a  pound  or  more. 

Small  leaden  shot  T  have  known  to  be  used  with  an  asserted  laxa- 
tive effect.  They  may  operate  both  by  their  shape  and  weight ; 
but  I  need  not  say  are  quite  inadmissible  for  therapeutic  use;  as, 
though  lead  unchanged  is  not  poisonous,  yet  it  may  readily  undergo 
alterations  in  the  bowels,  which  will  enable  it  to  be  absorbed,  and 
to  produce  its  poisonous  effects  on  the  system. 

b.  Laxatives  Operating  Dynamically. 

Of  the  substances  belonging  to  this  subdivision  there  are  several, 
which,  being  generally  considered  rather  as  articles  of  diet  than 
medicines,  will  require  only  a  few  general  observations.    They  ma 
be  included  in  the  two  categories  of  sugar,  and  of  saccharine  an 
(icidulcus  fruits.    After  a  brief  notice  of  these,  we  will  proceed 
the  consideration  of  the  remaining  articles  of  the  section  several! 

.  L  SUGAB. — Brown  Sugar. — Molasses. — Treacle. 
It  is  very  doubtful  whether  perfectly  pure  sugar  is  laxative ;    at 
least  it  can  be  but  very  slightly  so;  but,  in  the  impure  state  in  wlxJci 
we  receive  it  from  the  cane,  and  in  the  form  of  molasses,  it  certain/j 
has  a  tendency  to  operate  gently  on  the  bowels.    The  most  laxa- 
tive form  of  it  is  probably  the  kind  of  molasses,  which  constitutes 
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the  residue  after  the  crystallization  of  sugar  from  cane-juice,  and 
with  which  we  are  supplied,  in  this  country,  chiefly  from  the 
plantations  in  Louisiana  and  the  West  Indies.    That  obtained  from 
sugar-houses,  which  is  the  residue  of  brown  sugar  after  refinement, 
and  which  is  frequently  called  treacle,  is  next  probably  in  laxative 
power ;  and  brown  or  crude  sugar  is  the  least  so  of  these  three 
forms.    They  are  useful  as  laxative  articles  of  diet,  in  connexion 
with  bread,  mush,  &c^  and  in  cases  in  which  the  digestive  powers 
are  vigorous.    In  a  stomach  enfeebled  by  dyspepsia,  or  chronic  gas- 
tritis, they  are  apt  to  undergo  chemical  change,  generating  acid, 
and  causing  unpleasant  symptoms  of  gastric  irritation,  and  some- 
times sick-headache.    They  are  specially  adapted  to  cases  of  piles 
and  prolapsus  ani.    The  late  Dr.  Physick  used  to  speak  highly  of 
the  advantage,  in  the  prolapsus  ani  of  children,  of  a  diet  consisting 
of  rye-mush  and  molasses. 
S.  SACCHABIVE  AHD  ACXDHLOUS  7ETJIT8. 
Most  of  our  ordinary  edible  fruits  are  laxative,  as  the  peachy  ^PP^^ 
pear^  strawberry,  raspberry,  blackberry^  &c. ;  and,  during  the  season 
when  they  prevail,  persons  at  other  times  habitually  costive,  if  per- 
mitted by  the  state  of  their  digestive  organs  to  indulge  in  them,  are 
apt  to  be  relieved  of  this  affection.    The  same  is  the  case,  and  in  a 
special  degree,  with  the  tomato.    The  imported  orange  and  banana 
have  the  same  quality.    Even  when  dried  or  submitted  to  cooking 
processes,  the  fruits  generally  retain  the  same  character.    Several 
of  the  imported  dried,  or  preserved  fruits,  are  peculiarly  laxative, 
and  much  employed  for  this  purpose.    Among  the  most  effectual  is 
the  Jig;  but  tamarinds,  primes,  raisins,  dates,  &c.,  have  more  or  less 
of  the  same  character.    All  these  substances  are  habitually  pre- 
scribed as  ingredients  of  a  laxative  diet;  and  in  relation  to  some  of 
them,  their  pulp  is  used  in  officinal  preparations,  particularly  in  that 
excellent  laxative  compound,  the  confection  of  senna.  (See  Senna,) 
Unfortunately,  in  those  cases  in  which  these  fruits  might  be  most 
useful  as  laxatives,  in  dyspeptic  conditions,  namely,  of  the  stomach, 
it  often  happens  that  they  cannot  be  used,  in  consequence  of  their 
difficulty  of  digestion,  and  their  liability  to  occasion  acid  stomach, 
abdominal  uneasiness,  flatulence,  &c. 
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I.  MANNA.  U.  S.,  Lond.,  Ed.,  Dub. 

Origin,  Manna  is  the  concrete  exuded  juice  of  Omus  Europaea^oi 
flowering  ash,  and  of  Omns  rotundifolia^  growing  wild  in  the  Sontb 
of  Italy,  and  in  Sicily,  where  also  one  or  both  trees  are  cultivated 
for  this  product.  It  is  obtained  through  incisions  in  the  trunk; 
that  which  exudes  in  the  hot  and  dry  months  of  summer  being  the 
finest,  while  that  obtained  later  in  the  season,  when  the  weather  is 
cooler  and  rainy,  is  of  less  value.  The  former  is  called  flake  mauita; 
the  latter,  which  is  of  variable  character,  may  be  divided  into  two 
varieties,  one  of  which  is  a  soil  almost  amorphous  mass,  named /ff< 
mannaj  and  the  other  seemingly  a  mixture  of  fragments  resembling 
the  flake  manna  with  a  portion  less  or  greater  of  the  fat,  and  called 
manna  in  sorts,  or  common  manna.  It  is  only  the  flake  and  comvm 
manna  which  are  found  in  our  shops. 

Sensible  and  Chemical  Properties,  Flake  manna  is  in  irregular 
pieces  of  various  size,  often  several  inches  long,  sometimes  less  tban 
an  inch,  and  frequently  somewhat  concave  on  one  side,  as  if  from 
concretion  upon  the  trunk  of  the  tree.  It  is  very  light,  porous, 
brittle,  somewhat  granular  or  crystalline  in  structure,  and  of  a 
whitish  or  yellowish-white  colour.  Common  manna  consists  of  small 
fragments  like  those  of  flake  manna,  mixed  with  a  soft,  viscid, 
amorphous,  darker  substance,  and  varies  in  appearance  as  one  or 
the  other  of  these  ingredients  predominates. 

The  odour  of  manna  is  feeble  and  peculiar ;  its  taste,  sweet  pecu- 
liar, and  often  somewhat  nauseous,  but  in  the  finest  kinds  scarcely 
disagreeable.-  It  melts  with  heat,  and  is  inflammable.  It  is  soluble, 
with  the  exception  of  impurities,  both  in  water  and  alcohol.  Heated 
alcohol  dissolves  it  very  freely,  and  on  cooling  deposits  a  large 
proportion  in  a  crystalline  form.  This  is  raannite,  which  may  be 
obtained  pure  by  a  second  solution  and  crystallization. 

Chief  Constituents,  The  characteristic  ingredient  of  manna  is 
mannlte^  which  constitutes  about  75  per  cent,  of  the  purer  kind.  This 
is  a  beautifully  white,  crystalline  substance,  inodorous  and  sweetish, 
and  bearing  a  considerable  resemblance  to  sugar,  from  which  it  dif- 
fers in  being  insusceptible  of  the  vinous  fermentation.  Besides 
this,  there  is  in  manna,  a  small  proportion  of  pro2)er  svgar,  and  a 
little  ye.lloiv  nauseous  matter^  upon  which  its  cathartic  property  is 
thought  mainly  to  depend.  Pure  mannite,  however,  has  been  found 
to  be  slightly  laxative. 
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Medical  Effects  and  Uses.  Manna  is  a  very  mild  laxative,  pro- 
ducing soft  nnirritating  stools ;  though  its  operation  is  not  unfre- 
quently  attended  with  flatulence,  and  a  little  consequent  griping. 
It  ia  adapted  to  infantile  cases,  to  the  constipation  of  pregnancy, 
ind  to  hemorrhoidal  affections  attended  with  the  same  condition  of 
bowels.  Persons  habitually  costive,  but  not  dyspeptic,  may  with 
ii?tDtage  carry  with  them  a  piece  of  the  finer  kind  of  flake  manna, 
nd  eat  a  little  of  it  as  required.  It  is,  however,  much  more  used  in 
connexion  with  other  cathartics,  the  taste  of  which  it  covers,  while 
it  aids  their  operation.  The  medicines  with  which  it  is  most  fre- 
quently associated  are  senna  and  magnesia. 

The  dose  for  full  effect  is  one  or  two  ounces ;  for  a  child,  accord- 
iBg  to  the  age  from  one  to  four  drachms.  A  drachm  or  two,  how- 
ever, will  often  act  as  a  gentle  laxative  upon  an  adult.  The  flake 
nunna  may  be  given  in  substance ;  but  the  medicine  is  more  fre- 
quently administered  in  solution,  either  in  one  of  the  aromatic 
▼Iters,  as  peppermint  water,  or  an  aromatic  infusion,  especially 
ftnnel-seed  tea. 

II.  PURGING  CASSIA. 

CASSIA  FISTULA.  JZ/S.— CASSIA.  Zone/. 

Origin  and  Sensible  Properties,     Purging  cassia  consists  of  the 

frnit  of  Oassia  Fistula  {Cathariocarpiis  Fistula,  Persoon),  a  large  tree, 

indigenous  in  India  and  Upper  Egypt,  and  introduced  into  the 

West  Indies,  whence  our  supplies  of  the  medicine  are  derived. 

The  fruit  is  a  dark  brown,  cylindrical,  ligneous  pod,  a  foot  or  more 

is  length  by  less  than  an  inch  in  diameter,  straight  or  slightly 

earved.    The  pods  hang  in  numbers  on  the  tree,  and  produce  a 

kmd  sound  by  striking  against  one  another,  when  agitated  by  a 

high  wind.    In  the  interior,  they  are  divided  by  transverse  woody 

partitions  into  cells,  which  contain  a  blackish  pulp  surrounding 

lie  seeds,  of  which  there  is  one  in  each  cell. 

Pulp  of  Purging  Cassia  (Cassia  Fistuljs  Pulpa,  U,S.;  Cassia 
huBPARATA,  Lond.;  CASSi-fi  Pulpa,  Ed.)  is  the  part  of  the  pod  used. 
TVhen  the  pods  are  fresh,  it  may  be  scraped  out  with  a  knife;  but, 
M  they  are  usually  brought  to  us,  they  contain  the  pulp  dried  upon 
he  walls  of  the  cells;  and  it  is  necessary  to  bruise  them,  and  treat 
hem  with  boiling  water,  in  order  to  soflen  it.  The  pulp  is  then 
leparated  by  straining  through  sieves.    It  is  soft,  blackish,  of  a 
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slight  rather  unpleasant  odour,  and  a  sweet  mucilaginous  taste,  o&n 
becoming  acidulous  through  exposure.  It  contains  sugar  and  pm] 
but  its  purgative  principle  has  not  been  isolated. 

Medical  Effects  and  Uses.  Cassia  pulp  is  in  small  doses  Ian* 
tive,  in  larger  purgative,  and,  when  given  very  freely,  is  apt  to  pro- 
dace  nausea,  flatulence,  and  griping.  The  passages  themselves  are 
unirritating.  It  might  be  used  as  a  laxative  in  habitual  costiveDesi, 
but  is  almost  never  given  alone.  The  dose  for  an  adult  for  laxative 
eflect  is  one  or  two  drachms,  as  a  purgative  one  or  two  ounces. 

A  Confection  (CoNFECTio  CassijE,  Land,)  is  directed  by  the  Lon- 
don College,  consisting  of  the  pulp  of  cassia  and  tamarinds,  maniUi 
and  the  syrup  of  roses,  the  dose  of  which  is  about  half  an  oonoe 
for  an  adult.  In  this  country,  the  pulp  is  used  almost  exclasivelj 
as  an  ingredient  of  the  confection  of  senna. 


III.  SULPHUR. 

SULPEUR  LOTUM.  U.S. 

Sulphur  has  already  been  sufficiently  treated  of  on  all  points, 
except  in  relation  to  its  effects  and  uses  as  a  cathartic,  to  which, 
therefore,  our  attention  will  be  exclusively  confined  in  this  place. 
The  washed  sulphur,  as  designated  by  the  U.S.  PharmacopcQia, oi 
the  precipitated  sulphur  (see  page  378),  should  be  used  for  this  pur- 
pose. 

Sulphur  is  a  gentle  laxative,  operating  mainly  if  not  exclusively 
on  the  lower  bowels,  and  on  the  peristaltic  movement,  and  pro- 
ducing soft,  somewhat  consistent,  and  unirritating  passages.  It  is 
slow  in  its  action,  and  not  unfrequently  causes  griping  in  a  greater 
or  less  degree,  possibly  owing  to  the  generation  of  sulphuretted 
hydrogen,  possibly  to  the  exertion  of  a  special  influence  upon  the 
muscular  fibres,  and  perhaps  to  both  causes  combined.  It  may  be 
used  as  a  laxative  in  habitual  costivoiess,  and  is  well  adapted  to  djf*- 
peptic  cases,  and  those  complicated  with  piles;  to  the  former  by  its 
mildness,  and  its  elementary  nature,  which  prevents  the  generation 
of  offending  products  by  its  decomposition  in  the  stomach;  to  the 
latter,  by  the  bland n ess  of  the  discharges  it  occasions.  It  may  be 
employed  also,  preferably  to  other  laxatives,  when  there  is  an  indi- 
cation for  its  alterative  effect,  in  connexion  with  habitual  constipa- 
tion ;  as  in  chronic  rheumatic,  gouty,  neuralgic^  and  paralytic  affections, 
and  eruptions  upon  the  skin. 
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The  dose  is  one  or  two  drachms,  which  may  generallj  be  most 
oiiYeiiientlj  given  at  bedtime,  mixed  with  simple  syrup  or  mo- 
anes,  or  suspended  in  a  little  milk.  It  is  very  often  combined 
with  cream  of  tartar,  in  the  treatment  of  piles. 


IV.   CARBONATE  OF  MAGNESIA. 
MAGNESIA  CARBON  AS.  U.  S.,  Lond.,  Ed.,  Dub. 

Prfparaiion.  Carbonate  of  magnesia  is  prepared  by  precipitating 
I  solution  of  sulphate  of  magnesia  by  another  of  carbonate  of  soda. 
Mutual  decomposition  takes  place,  with  the  formation  of  sulphate 
of  soda,  which  remains  in  solution,  and  carbonate  of  magnesia, 
which  subsides.  In  order  to  produce  complete  decomposition,  the 
mixed  solutions  are  heated  for  a  short  time  to  the  boiling  point. 
The  precipitate,  having  been  well  washed  and  dried,  is  ready  for 
use.  The  carbonate  is  heavy  or  light,  according  as  the  solutions 
are  very  strong  or  feeble. 

Setmble  and  Chemical  Properties,  The  salt  is  in  the  form  either 
rf  a  powder,  or  of  cubical  blocks,  which  are  very  light,  perfectly 
vbite,  smooth  to  the  touch,  without  smell,  and  with  very  little  taste. 
It  may  be  considered,  for  practical  purposes,  as  insoluble,  requiring 
MOO  parts  of  hot,  and  2500  of  cold  water  for  solution.  It  is  dis- 
solved, however,  by  carbonic  acid  water,  probably  in  consequence 
of  being  converted  into  the  bicarbonate. 

It  is  supposed  to  be  a  compound  of  the  neutral  carbonate  (con- 
aining  one  eq.  of  acid  and  one  of  base),  with  hydrate  of  magnesia. 
IncomjKitihlea,  It  is  decomposed  by  the  acids  and  acidulous  salts, 
J  potassa,  soda,  lime,  and  baryta,  and  by  the  soluble  salts  of  iron, 
>pper,  zinc,  antimony,  lead,  and  mercury,  most  of  which  form 
(soluble  carbonates  with  its  carbonic  acid.  At  a  high  heat,  its 
U'bonic  acid  and  water  are  driven  off,  leaving  the  earth  uncom- 
ined. 

Medical  Effects  and  Uses.  Carbonate  of  magnesia  is  gently 
xative,  and  highly  antacid.  In  the  latter  capacity,  it  will  be 
eated  of  hereafter.  Its  cathartic  effect  is  attributable  to  the  form- 
ion  of  soluble  salts  with  the  acids  it  encounters  in  the  stomach 
id  bowels;  and,  without  the  presence  of  acid  in  the  prima)  viae,  it 
ould  probably  not  act.  Hence  it  is  liable  to  accumulate  in  the 
jwels,  if  taken  too  often  and  too  largely.    Should  it  not 
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after  having  been  taken  a  sufficient  length  of  time,  it  ahoald  be 
followed  by  acidulous  drinks,  such  as  lemonade;  and,  in  cases  of 
accumulation,  these  drinks  should  be  administered  in  connexioa 
with  eHicient  cathartics,  as  sulphate  of  magnesia,  infusion  of  seona^ 
&c.  Its  antacid  properties  particularly  adapt  it  to  cases  in  whidi 
there  is  an  excess  of  acid  in  the  stomach  and  bowels,  at  the  same 
time  that  a  laxative  effect  is  required.  The  particolar  affections  in 
which  it  may  be  given  are  pcecisely  those  to  which  pure  magnesia 
is  adapted ;  and,  in  order  that  unnecessary  repetition  may  be 
avoided,  will  be  mentioned  in  connexion  with  that  medicine,  ll 
has  the  advantages  over  magnesia,  that  it  has  less  taste,  and,  in 
consequence  of  the  carbonic  acid  given  out  when  it  is  decomposed 
in  the  stomach,  has  a  tendency  to  relieve  nausea  and  vomiting. 
It  should,  therefore,  be  preferably  administered,  when  it  is  desired 
to  correct  acidity  of  stomach,  associated  with  an  irritable  state  of 
that  organ.  Even  when  there  is  no  absolute  existing  gastric  irri- 
tation, the  carbonate,  probably  from  the  same  cause,  often  sits  better 
on  the  stomach,  and  is  less  disposed  to  nauseate,  than  magnesia; 
and  from  this  cause,  as  well  as  from  its  want  of  taste,  it  is  preferred 
by  many  who  habitually  stand  in  need  of  an  antacid  laxative.  By 
such  persons,  the  lumps  of  the  carbonate  are  sometimes  carried 
about  the  person,  and  a  small  piece  occasionally  bitten  off,  as  re- 
quired. But  the  greater  bulk  of  the  carbonate,  and  the  circnm- 
stance  that  the  carbonic  acid  is  sometimes  evolved  in  the  bowels, 
and  gives  rise  to  flatulent  pains,  outweigh  its  advantages  as  a  gene- 
ral rule,  and  the  magnesia  is  much  more  frequently  used. 

Administration,  The  dose  of  carbonate  of  magnesia  is  one  or  two 
drachms,  which,  for  a  child  a  year  or  two  old,  may  be  reduced  to 
from  five  to  twenty  grains.  It  may  be  given  suspended  in  water 
or  milk.  The  neatest  mode  of  preparing  it  for  use  is  first  to  mb 
it  up  with  a  little  syrup  or  ginger  syrup,  and  then  suspend  it  in 
water,  mint  water,  fennel-seed  tea,  or  milk. 

It  not  unfrequently  happens,  in  obstinate  constipation  or  ob- 
structive affections  of  the  bowels,  from  various  causes,  that,  when 
active  cathartics  have  been  employed  unsuccessfully,  and,  if  perse- 
vered with,  only  serve  to  aggravate  the  vomiting,  the  use  of  gentle 
laxatives,  given  in  small  and  repeated  doses,  succeeds  very  happily; 
the  bowels  yielding  to  persuasive  measures  what  they  have  obsti- 
nately refused  to  violence.  Under  these  circumstances,  the  follow- 
ing combination  often  answers  an  excellent  purpose.  Two  drachms 
of  carbonate  of  magnesia  and  an  ounce  oi  flake  manna  are  thoroughly 


CHAP.  L]  cathartics.  —MAGNESIA.  477 

mixed  witli  eight  flaidonnces  of  hoi  fennel-seed  tea^  previously  pre- 
pared with  a  drachm  of  the  seeds;  and  of  the  mixture,  when  cold, 
from  one  to  two  fluidounces  may  be  given  every  hour  or  two  until 
the  desired  effect  is  produced. 

A  solution  (^  carbonate  of  magnesia  in  carbonic  acid  water  may  be 
prepared  by  forcing  carbonic  acid  into  a  reservoir,  containing  water 
mixed  with  carbonate  of  magnesia.  A  preparation  of  this  kind 
has  been  kept  in  the  shops,  under  the  name  of  Dinn^ord^s  fluid 
magnesia.  So  long  as  the  preparation  is  kept  in  air-tight  bottles,  it 
will  remain  clear;  but,  if  the  carbonic  acid  be  permitted  to  escape 
by  exposure,  the  neutral  carbonate  of  magnesia  is  deposited  in 
crystals.  The  solution,  however,  has  a  disagreeable  taste,  and  is  in 
no  respect  superior,  either  in  acceptability  to>the  stomach,  or  effect 
on  the  bowels,  to  the  carbonate  given  as  above  directed. 


V.  MAGNESIA.  U.  8.,  Lond.  Ed.,  Dub. 

Syn,    Calcined  Magnesia. 

Preparation.  Magnesia  is  prepared  by  exposing  carbonate  of  mag- 
nesia to  a  read  heat,  which  drives  off  the  carbonic  acid  and  water. 
Various  circumstances  influence  more  or  less  the  physical  character 
of  the  resulting  preparation;  so  that  it  may  be  harsh  or  smooth, 
and  light  or  heavy,  according  to  the  method  used.  These  circum- 
stances need  not  be  detailed  here,  as  they  belong  rather  to  phar- 
macy than  therapeutics.  Two  varieties  of  magnesia  are  kept  in 
the  shops,  one  light^  made  in  the  ordinary  officinal  method,  the 
other  heavy^  and  prepared  by  processes  somewhat  peculiar  to  the 
several  manufacturers,  under  whose  names  it  is  sold,  as  lienrifs 
Magnesia^  Ilusband's  Magnesia^  Ellis^s  Magnesia^  &c.  Both  kinds 
arc  often  kept  in  wide-mouthed  four-ounce  glass  bottles,  so  as  to 
l)revent  the  absorption  of  carbonic  acid  and  water  from  the  air. 
Magnesia  not  unfrequently  contains  a  portion  of  carbonate  from 
insufficient  calcination,  and,  what  is  much  worse,  some  caustic  lime, 
which  gives  it  an  unpleasant  taste,  and  may  interfere  with  its  reme- 
dial effects.  The  former  impurity  is  readily  detected  by  the  effer- 
vescence caused  by  the  addition  of  a  dilute  acid;  the  latter  by  the 
precipitate  produced,  in  a  neutral  solution  of  the  magnesia  in  a 
dilute  acid,  by  a  solution  of  oxalate  of  ammonia,  or  bicarbonate  of 
potassa. 
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S^isihle  and  Chemical  Properties.  Magnesia  is  a  very  light,  per- 
fectly white  powder,  without  smell,  and  of  a  slight  alkaline  taste. 
It  may  be  considered,  for  remedial  purposes,  as  insoluble  in  water; 
more  than  5000  parts  of  cold,  and  36,000  of  boiling  water  being 
required  to  dissolve  it.  In  this  greater  solubility  ij  cold  than  hot 
water,  it  resembles  lime.  It  consists  of  one  equivalent  of  a  pecu- 
liar metal  called  magnesium,  and  one  of  oxygen.  It  forms  soluble 
salts  with  most  of  the  acids;  and  the  solutions  of  these  salts 
are  precipitated  by  the  alkaline  carbonates,  though  not  the  bicar- 
bonates,  and  by  a  mixture  of  ammonia  and  phosphate  of  soda ;  the 
ammoniaco-phosphate  of  magnesia  being  thrown  down  in  the  latter 
case.  Magnesia  decomposes  most  of  the  native  salts  of  the  vege- 
table alkaloids,  causing  precipitation  of  the  insoluble  base. 

The  heavy  magnesia  (Henry's,  &c.)  is  much  heavier  than  the  ordi- 
nary kind,  usually  smoother,  and  more  readily  miscible  with  water, 
and  on  these  accounts  is  often  preferred. 

Medical  Effects  and  Uses.  Magnesia  is  at  once  antacid  and  laxa- 
tive. It  is  probably  solely  by  combination  with  the  acids  of  the 
primse  via3  that  it  is  enabled  to  operate  on  the  bowels ;  and  con- 
sequently it  is  a  soluble  salt  of  magnesia  that  really  acts.  Hence, 
its  essential  nature  as  a  cathartic  must  be  the  same  as  that  of  the 
saline  cathartics  generally  (see  saline  cathartics);  though  it  is  much 
feebler,  in  the  ordinary  doses  in  which  they  are  respectively  given. 
From  the  limited  amount  of  acid  in  the  primaB  vise,  no  amount  of 
it,  however  large,  can  in  general  be  made  to  act  so  powerfully  as  a 
full  dose  of  one  of  the  purgative  salts,  unless  its  administration  is 
accompanied  with  that  of  an  acid.  It  may,  therefore,  be  considered 
as  belonging  properly  to  the  laxatives.  Its  great  advantage,  inde- 
pendently of  its  mildness,  is  its  property  of  neutralizing  acids  in 
the  alimentary  canal,  which  renders  it  useful  in  a  large  number  of 
diseases.  It  is  applicable  to  all  cases  which  oflFer  joint  indications 
for  an  antacid  and  very  mild  cathartic.  It  is  of  great  service  in 
dyspqysia^  and  will  often  afford  relief  to  very  unpleasant  gastric 
symptoms  in  that  complaint.  Sick-headache^  dependent  on  acidity 
of  stomach,  is  relieved  by  it,  and,  if  anticipated  by  the  administra- 
tion of  magnesia,  upon  the  occurrence  of  its  first  preliminary  symp- 
toms, may  often  be  prevented.  Diarrhoea  not  unfrequently,  espe- 
cially in  children,  either  originates  in,  or  is  sustained  by,  an  excess 
of  acid  in  the  stomach  and  bowels,  and  may  be  advantageously 
treated  with  magnesia  in  its  earlier  stages,  especially  in  connexion 
with  rhubarb.    The  same  may  be  said  of  other  affections  of  the  in- 


CHAP.  I.]  CATHARTICS.— MAGNESIA.  479 

testinal  canal  in  children,  as  vomiting,  colic,  ^,ud  flatulence.  In  in<nnv 
cutaneoys  affections,  it  proves  extremely  useful  by  correcting  ilie 
acidity  of  the  primse  viae,  by  which  they  are  produced  or  aggra- 
vated. This  is'  especially  true  of  urticaria,  strophulus,  and  lichen; 
and  it  is  a  good  general  rule,  in  the  treatment  of  cutaneous  dis- 
eases, to  employ  magnesia,  alone  or  in  combination,  when  a  laxa- 
tive effect  is  demanded.  In  gout,  so  often  complicated  with  an 
excess  of  acid,  magnesia  is  very  useful;  and  it  is  often  administered 
both  in  this  disease  and  rheumatism,  in  connexion  with  sulphate  of 
magnesia,  or  some  other  of  the  saline  cathartics,  and  the  wine  of 
colchicum. 

In  the  course  ot  febrile  diseases,  and  inflammatory  affections  of  all 
kinds,  it  not  unfrequently  happens  that  the  indications  for  this 
laxative  are  presented.  To  children  it  is  peculiarly  appropriate, 
by  its  comparative  want  of  taste,  and  its  mildness,  and  is  very  often 
called  for  in  consequence  of  their  extreme  proneness,  in  almost  all 
their  diseases,  to  an  excess  of  acid  in  the  stomach  and  bowels. 
Freshly  precipitated  magnesia  may  be  used  as  an  antidote  to  arsenic, 
in  the  absence  of  the  hydrated  sesquioxide  of  iron. 

Administration.  The  laxative  dose  of  magnesia  is  for  an  adult 
half  a  drachm  or  a  drachm ;  for  a  child  one  or  two  years  old,  from 
two  or  three  to  ten  or  fifteen  grains;  but  the  largest  of  these  doses 
may  often  be  exceeded  with  propriety,  in  infantile  cases,  when  a 
purgative  effect  is  indicated.  It  may  be  administered  simply  mixed 
with  water  or  milk,  or,  as  in  the  case  of  the  carbonate,  by  being 
first  rubbed  with  syrup  or  ginger  syrup,  so  as  to  enable  it  to  make 
a  smooth  mixture.  As  often  given,  it  is  apt  to  leave  minute  lumps 
in  the  mouth,  between  the  teeth,  which  sustain  a  slightly  unplea- 
sant taste,  and  by  association  with  the  occasional  nauseating  e£fect 
of  the  medicine,  give  rise  sometimes  to  an  unconquerable  aversion 
to  it.  This  may  be  obviated  by  administering  it  as  above  recom- 
mended. One  of  the  aromatic  waters  or  infusions,  or  carbonic  acid 
water,  may  often  be  used  with  advantage  as  the  vehicle. 

In  administering  a  fluid  mixture  of  magnesia,  it  must  always  be 
remembered  that,  in  certain  proportions  of  the  ingredients,  the 
liquid  solidifies,  so  that  it  cannot  be  exhibited.  A  mixture  of  ten 
parts  of  distilled  water  and  one  of  freshly  calcined  magnesia  will 
become  solid  in  twenty-four  hours.  Not  less  than  fourteen  or  fif- 
teen times  its  weight  of  water  should  always  be  employed.  The 
conjecture  has  been  advanced,  that  the  medicine  might  sometimes 
do  harm,  if  given  with  too  little  of  the  liquid  vehicle,  or  in  the  state 
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of  powder,  by  solidifying  the  contents  of  the  stomach.  Like  thi 
carbonate,  magnesia  may  sometimes  accamulate  injarionsly  in  tin 
bowels,  if  it  meet  with  insufiicient  acid.  The  remedy  is  to  gin 
freely  of  acidulated  drinks  with  cathartics. 


2.  Purgatives.  ] 

The  purgatives  may  be  arranged  in  the  three  subdivisions  of  the 
vegetable,  the  saline,  and  the  mercurial. 

a.    Vegetable  Purgatives, 

In  this  subdivision  I  include  castor  oil,  rhubarb,  aloes,  batternot^ 
senna,  American  senna,  jalap,  and  may-apple;  though  this  positioa 
of  jalap  may  be  somewhat  doubtful,  as  it  has  hydragogue  proper- 
ties and  a  certain  amount  of  acrimony,  which  render  it  clcselj 
analogous  to  the  drastics,  from  which  it  differs  only  in  being  some- 
what milder. 

I.  CASTOR  OIL. 

OLEUM  RICINI.  U.S.,  Lmd.,  Ed.,  Dub. 

Origin.    Castor  oil  is  obtained  by  expression  from  the  seeds  rf 
Richms  commniiis,  or  pahna  Christi,  a  plant  which,  in  its  native 
climate  of  the  East  Indies  and  Northern  Africa,  has  the  character 
of  a  tree,  but,  as  grown  in  extra  tropical  latitudes,  is  usually  annuaL 
It  is  cultivated  largely  in  certain  parts  of  the  United  States,  for  the 
sake  of  its  oil.     The  seeds,  which  are  contained  in  a  roundish 
three-celled,  glaucous  capsule,  from  which  they  are  expelled  when 
ripe,  are  about  the  size  of  a  small  bean,  oval,  very  smooth  and 
shining,  mottled  on  the  surface,  and  with  a  small  projection  atone 
end,  giving  to  them  somewhat  the  appearance  of  a  tick,  from  which 
the  plant  has  derived  its  generic  name.     They  are  powerfully  ca- 
thartic and  often  emetic;  three  of  them  being  generally  sufficient 
to  operate  on  the  bowels,  and  seven  or  eight  acting  with  great  vio- 
lence.    This  property  depends  on  an  acrid  principle  which  per- 
vades the  whole  kernel,  and  is  in  some  degree  no  doubt  extracted 
with  the  oil. 

Castor  oil,  though  capable  of  being  separated  by  decoction,  or 
by  the  agency  of  alcohol,  is  at  present  obtained  for  medical  use, 
nt  least  in  this  country,  exclusively  by  expression.  After  having 
been  expressed,  it  is  clarified  by  boiling  with  a  little  water,  by  which 
the  albumen  is  coagulated,  and  any  gummy  matter  dissolved,  and 
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which  answers  another  good  purpose  bj  driving  off  a  portion  of 
the  acrid  principle,  and  thereby  rendering  the  oil  milder.  It  is 
yery  important  not  to  carry  the  boiling  too  far;  as,  if  altered  by 
heat,  the  oil  acquires  acrid  properties,  which  wholly  unfit  it  for 
the  special  purposes  it  is  calculated  to  fulfil. 

Sensible  and  Chemical  Properties,  Castor  oil  is  a  thick,  viscid 
liquid,  colourless  when  quite  pure,  with  little  odour,  and  a  taste  at 
first  mild  though  somewhat  nauseous,  but  afterwards  slightly  acrid. 
As  kept  in  the  shops,  however,  it  is  not  unfreqnently  more  or  less 
yellowish  or  brownish,  with  an  unpleasant  odour,  and  a  much 
stronger  and  more  nauseous  and  acrid  taste.  It  ranks  among  the 
drying  oils;  those,  namely,  which  become  hard  and  translucent  upon 
exposure.  It  is  not  congealed  by  cold,  but  sometimes  deposits  a 
whitish  matter  in  winter,  which  is  redissolved  in  warm  weather. 
Though  lighter  than  water,  it  is  heavier  than  most  other  fixed  oils, 
from  which  it  differs,  also,  in  being  soluble  in  all  proportions  in  abso- 
Inte  alcohol ;  by  which  property  its  purity  may  be  tested.  It  is  dis- 
solved also  by  ether.  Its  ultimate  constituents  are  carbon,  hydro- 
gen, and  oxygen ;  but  its  proximate  composition  has  not  been  defini- 
tively settled.  It  is  supposed,  however,  to  contain  two  or  more 
distinct  fatty  principles,  which  yield  as  many  distinct  acids  on  saponi- 
fication. These  acids  are  more  or  less  acrid;  and  as  they  are  also 
partially  developed  by  heat,  the  injurious  infiuenoeof  this  agent  on 
the  oil  may  be  readily  understood. 

It  has  been  made  a  question,  whether  castor  oil  depends  for  its 
purgative  property  on  the  acrid  principle  of  the  seeds,  or  upon  its 
own  inherent  constitution.  From  the  peculiarity  of  its  cathartic 
operation,  I  am  disposed  to  think  that  the  latter  is  the  case.  Fixed 
oils  generally  are  somewhat  laxative;  and  there  is  no  reason  why 
castor  oil  may  not  possess  the  same  property  in  a  higher  d^ree.  It 
has  been  urged,  in  relation  to  the  coloured  and  acrid  specimens  of 
the  oil,  that  they  are  really  preferable  to  the  pure,  because  more 
powerfully  purgative ;  but  they  are  also  more  acrid,  and  it  is  the 
characteristic  mildness  of  the  oil  that  gives  it  peculiar  value.  We 
have  numerous  active  purgatives,  but  nooe  which  combine,  in  an 
equal  degree,  blandness  with  efliciency.  The  purer,  therefore,  and 
the  more  free  from  smell  and  taste  the  oil  can  be  obtained,  the 
better  is  it  calculated  to  answer  the  purposes  for  which  it  is  used. 

Medical  Effects  and  Uses.  Castor  oil  is  characterized,  as  a 
cathartic,  by  promptness,  gentleness,  and  efficiency.  It  is  among 
those  which  operate  most  quickly  on  the  bowels,  not  unfreqnently 
VOL.  u.— 31 
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producing  its  effects  in  two  or  three  hours;  thoagh,  in  certain  con- 
ditions of  the  alimentary  canal,  and  in  certain  individuals,  it  ii 
retained  long  in  the  stomach;  and  I  have  known  it  to  be  thrown 
up  twenty-four  hours  after  it  was  taken,  without  having  affected  J 
the  bowels  at  all.  Dr.  Ward  mentions  the  case  of  a  woman  in 
whom,  instead  of  acting  as  a  cathartic,  it  appeared  to  be  absorbed, 
and  exuded  from  all  parts  of  the  surface.  {Lond.  Med,  Oaz^  z.  377.) 
Its  operation  is  usually  attended  with  little  pain  or  nneasineas  of 
the  bowels ;  and  the  discharges  obtained  by  it  are  mainly  the  feco- 
lent  and  liquid  contents  of  the  alimentary  canal,  with  which  the 
oil  itself  is  generally  to  be  seen  mixed  in  various  states.  It  i^ 
therefore,  inferred  to  act  chiefly,  if  not  exclusively,  by  promotiDg 
the  peristaltic  motion.  It  not  unfrequently  nauseates,  and  is  some- 
times thrown  up  from  the  stomach.  This  is  particularly  the  cue 
with  the  acrid  oil;  but  it  happens  also  with  the  purest.  The  vo- 
miting, I  believe,  is  generally  ascribable,  not  to  the  direct  infloenoe 
of  the  oil  on  the  stomach,  but  to  associations  previously  formed  of 
its  taste  with  the  somewhat  nauseating  effect  of  previous  doses;  so 
that  the  very  thought  of  it  becomes  offensive.  I  have  known  indi- 
viduals who  had  this  repugnance  so  strongly  that,  thoagh  thej 
might  compel  themselves  to  swallow  the  oil,  it  was  rejected  instantlj 
by  a  sort  of  spasmodic  effort,  before  it  had  the  opportunity  of 
making  any  impression  whatever  on  the  stomach.  By  young  chil- 
dren it  is  almost  uniformly  retained  in  the  ordinary  state  of  the 
stomach ;  and  it  is  very  seldom  rejected  by  adults,  in  a  similar  con- 
dition of  that  organ,  who  have  not  formed  the  nauseating  associa- 
tion referred  to.  In  regard  to  its  mode  of  operation,  I  believe  that 
it  is  exclusively  local.  This  is  to  be  inferred  from  the  rapidity  of 
its  action  when  it  does  act ;  and  when  not,  from  its  being  retained 
so  long  in  the  stomach,  showing  that  it  is  not  absorbed.  It  is  said, 
however,  when  thrown  into  the  veins,  to  produce  griping  and 
purging,  and  to  cause  an  oily  taste  in  the  mouth.  (Pereira,  M 
Med.,  3d  ed.,  p.  1291.) 

The  peculiar  character  of  castor  oil  as  a  cathartic  suggests  its 
therapeutic  application.  It  may  be  used  in  all  cases  where  the 
indication  is  simply  to  evacuate  the  contents  of  the  bowels,  and 
to  effect  this  object  as  speedily,  and  with-  as  little  irritation  of 
the  mucous  membrane,  as  possible.  From  its  demulcent  nature,  it 
is  peculiarly  adapted  to  those  cases  in  which  the  mucous  membrane 
is  already  irritated  or  inflamed. 

In  cases  of  colic,  dependent  on  feculent  accumulation,  acrid  secre- 
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tions,  or  indigestible  substances  in  the  bowels,  it  generally  answers 
an  excellent  purpose;  not  unfrequentlj,  in  connexion  with  aroma-' 
tics  or  opiates,  affording  complete  relief. 

In  all  cases  of  occasional  constipation^  feculent  accumulation^  or 
obstruction,  castor  oil  may  be  tried.  In  mild  cases  it  will  usually 
answer  the  desired  purpose,  as  in  the  costiveness  of  convalescence,  that 
of  pregnancy  and  the  puerperal  state,  and,  generally  speaking,  in  that 
of  young  children;  but  in  the  more  obstinate  cases,  requiring  more 
vigorous  contraction  of  the  bowel,  it  will  often  be  necessary  to 
have  recourse  to  some  more  energetic  cathartic.  When  there  is  a 
great  mass  of  impacted  feces,  castor  oil  is  generally  inadequate  to 
its  removal.  Here  the  hydragogue  cathartics,  especially  the  neu- 
tral salts,  are  more  efficacious  by  promoting  watery  extravasation, 
and  thus  softening  and  breaking  up  the  mass.  Nor  is  castor  oil 
generally  well  adapted  to  habitual  constipation;  not  from  any  de- 
ficiency of  power,  but  from  the  circumstance  that  few  persons  can 
take  it  habitually,  without  acquiring  such  a  disgust  for  it,  that  it 
can  no  longer  be  borne  on  the  stomach.  There  are,  however, 
individuals  who  acquire  a  sort  of  relish  for  it,  or  at  least  can  take 
it  without  the  least  aversion ;  and,  in  such  persons,  I  have  found  it 
to  answer  well  as  a  habitual  laxative  in  small  doses. 

Diarrhoea  of  irritation  is  ofl«n  completely  relieved  by  a  dose  of 
castor  oil  with  laudanum;  the  latter  calming  the  irritation,  while 
the  former  carries  off  the  offending  cause ;  and,  in  mucous  enteritis^ 
the  same  combination  is  very  useful,  at  or  near  the  commencement 
of  the  attack.  So  also  in  irritated  piles,  prolapsus  ani,  stricture  and 
organic  affections  of  the  rectum,  it  is  among  the  best  cathartics  for 
occasional  use;  though  rarely  supportable  by  the  stomach  when  its 
very  frequent  repetition  is  required. 

Mild  cases  of  dysentery,  treated  at  the  very  commencement  with 
a  full  dose  of  castor  oil,  are  sometimes  cut  short  by  it,  and  gene- 
rally benefited;  and,  in  severe  cases,  the  oil  may  be  given  with 
advantage,  either  in  connexion  with  calomel,  or  in  a  few  hours  aft;er 
a  dose  of  the.  mercurial.  In  the  course,  moreover,  of  the  disease,  an 
occasional  dose  of  the  oil  often  proves  useful ;  and,  in  that  irritated 
state  of  the  bowels,  in  the  advanced  stage,  in  which,  with  little 
violence  of  inflammation,  the  patient  is  troubled  with  a  constant 
desire  to  go  to  stool,  with  small  and  ineffectual  evacuations,  the 
oleaginous  mixture,  with  a  little  laudanum,  given  in  doses  of  half  a 
fluidounce  every  hour  or  two,  ofl«n  answers  an  excellent  purpose. 

No  cathartic  is  so  appropriate  in  typhoid  or  enteric  fever^  when,  as 
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not  unfrequently  happens,  there  is  an  indication  for  a  gentle  evacua- 
tion of  the  bowels.  One  fiuidrachm  will  often  operate  kindly,  and 
without  the  least  annoyance  to  the  patient;  bat  if  it  should  not  be 
found  to  answer,  the  dose  may  be  cautiously  increased. 

To  the  summer  complaint  qf  children  the  oil  is  well  adapted,  when 
tolerated  by  the  stomach;  and  here,  as  in  the  advanced  stages  of 
dysentery,  the  oleaginous  mixture,  with  a  little  laudanum,  will  often 
be  found  to  answer  well,  when  the  pure  oil  might  be  rejected. 

In  peritoneal  infiammaUgn^  also,  when  cathartics  are  indicated  in 
order  to  remove  feculent  matter  from  the  bowels,  castor  oil  is 
usually  the  most  appropriate. 

In  irritated  stake  of  the  bladder  and  genital  aj)paratuSj  it  is  among 
the  best  cathartics;  but,  when  the  affection  amounts  to  inflamma- 
tion with  fever,  the  purgative  salts  are  usually  to  be  preferred. 

Castor  oil  has  been  recommended  for  tape-tuorm^  though  of  doubt- 
ful efficacy.  It  is  not  impossible,  however,  that,  if  taken  very 
largely,  it  may  injure  the  worm  by  involving  it  so  as  to  prevent  the 
access  of  air,  and  having  thus  weakened,  may  expel  it  by  its  pur- 
gative action.  I  have  been  informed  of  a  case  in  which  the  long 
and  free  use  of  olive  oil,  followed  by  a  dose  of  castor  oil,  resulted 
in  the  discharge  of  a  portion  of  worm  thirty  feet  long.  (See  my 
Treatise  on  the  Practice  of  Medicine^  4th  ed.,  i.  661.) 

From  its  mildness  and  efficiency,  castor  oil  is  admirably  adapted 
to  infantile  cases,  of  whatever  kind,  when  simple  evacuation  of  the 
bowels  is  indicated.  It  seems  to  be  even  less  irritant  to  the  sto- 
mach and  bowels  in  children  than  in  adults,  and  generally  requires 
to  be  administered  in  a  much  larger  relative  dose.  It  is  given  in 
most  of  their  complaints ;  magnesia  only  being  preferred  to  it  when 
there  is  excess  of  acid. 

Administration.  The  full  dose  for  an  adult  is  a  fluidounce,  though 
half  the  quantity  or  even  less  will  often  operate.  For  in&nts  it 
may  vary  from  one  to  four  fluidrachms.  Seldom  less  than  a  flui* 
drachm  is  given  to  a  child,  more  than  three  or  four  months  old. 

To  in&nts  it  may  often  be  given  directly  from  the .  spoon.  For 
older  children  and  adults,  the  common  method  of  administration  is 
to  introduce  a  little  mint-water,  or  other  aromatic  water  or  infusion, 
into  a  wineglass,  and,  having  moistened  the  inner  sur&ca  of  the 
glass,  to  pour  in  the  oil,  and  cover  it  with  more  of  the  vehicle. 
The  patient  then  takes  it  down  at  one  or  two  swallows,  and  avoids 
the  unpleasant  and  durable  taste  arising  from  its  adhesion  to  the 
lips,  tongue,  &o.    If  the  oil  is  previously  warmed,  so  as  to  render 
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it  thinner,  it  will  be  swallowed  with  still  greater  fEunlity.  Another 
method  is  to  take  it  in  a  small  cup  of  hot  coffee,  with  cream  and 
sugar.  It  may  also  be  administered  in  a  kind  of  emulsion  with  hot 
milk,  or  in  the  froth  of  porter  when  this  is  not  contraindicated. 
These  directions  are  not  without  importance;  as  the  method  of  ex- 
hibition often  determines  whether  the  oil  will  be  retained  on  the 
stomach  or  rejected. 

An  oleaginous  emulsion  may  be  made  by  taking  a  fluidounce  of 
the  oil,  two  drachms  of  powdered  gum  arabic,  a  drachm  and  a  half 
of  loaf  sugar,  and  three  fluidounces  of  mint- water;  dissolving  the 
gum  and  sugar  in  a  little  of  the  water  so  as  to  make  a  mucilage  of 
about  the  same  consistence  with  the  oil,  then  rubbing  the  mucilage 
with  the  oil,  and  finally  adding  the  remainder  of  the  aromatic 
water.  Any  other  aromatic  liquid  may  be  substituted  for  the 
mint- water,  as  diluted  cinnamon  water,  strong  fennel-seed  tea,  &c.; 
and  the  yolk  of  an  egg  may  be  substituted  for  the  gum  arabic. 
A  tablespoonful  of  the  mixture,  containing  a  fluidrachm  of  the  oil, 
may  be  given  every  hour,  two,  or  three  hours  till  it  operates ;  or  a 
larger  quantity  may  be  taken  at  once  if  required.  In  dysenteric 
cases^  and  the  bowel  complaints  of  children,  it  will  often  be  found 
useful  to  add  a  little  laudanum  to  each  dose. 


There  are  other  fixed  oils  which  have  a  laxative  effect,  and  have 
sometimes  been  used  for  the  purpose. 

Oliyc  Oil  {Oleum  Olivoe)  has  sometimes  been  substituted  for 
castor  oil,  and  has  a  somewhat  similar  effect,  though  much  feebler. 
It  mast  be  given  in  double  the  quantity. 

LiNSKED  Oil  {Oleum  Lini)  has  similar  properties;  but  is  so  dis- 
agreeable that  it  is  seldom  used. 

Melted  Butter  has  sometimes  been  used  with  advantage,  as  a 
laxative,  in  the  advanced  stages  of  dysentery,  and  in  the  same  dis- 
ease in  a  chronic  state,  in  the  dose  of  a  tablespoonful  every  two 
hours.  It  is  prepared  by  introducing  the  butter  into  a  deep  tin 
cup  nearly  filled  with  hot  water,  stirring  for  a  time,  and  then  allow- 
ing the  mixture  to  stand.  The  butter  having  been  melted  by  the 
heat  of  the  water,  by  which  also  any  salt  that  may  have  been 
mixed  with  it  is  dissolved,  rises  to  the  sur&oe,  and  may  be  skim- 
med off  as  wanted. 


All  the  above  oils,  including  castor  oil,  are  often  administered  by 
enema,  in  quantities  varying,  according  as  they  are  given  with 
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Other  substances  or  alone,  from  one  to  four  fluidounces.  Thrown 
up  in  an  unmixed  state,  they  oflen  prove  serviceable,  in  cases  of 
thread-worm  infesting  the  rectum,  by  suffocating  the  little  animal 
through  the  exclusion  of  air. 

Castor  oil  is  sometimes  applied  externally  to  the  breasts  of 
nursing  women,  to  increase  the  secretion  of  milk.  I  can  say  no- 
thing, from  my  own  knowledge,  in  relation  to  its  efficiency. 


II.  RHUBARB. 

EHEUM.  U.S.,  Lond.,  Ed.,  Dub. 

Origin.  Rhubarb  is  the  prepared  root  of  different  species  of 
Rheum,  herbaceous  perennial  plants,  natives  of  the  interior  of  Asia, 
several  of  which  have  been  introduced  into  Europe,  where  they  are 
cultivated  to  a  limited  extent,  especially  in  France  and  England. 
But  the  species  which  yields  the  only  valuable  rhubarb,  that  which 
is  brought  exclusively  from  central  Asia,  is  wholly  unknown.  The 
drug  has  been  conjecturally  ascribed  to  Rheum  pdlmatum.  It.  undu- 
latum,  R.  compacium,  and  R.  australe,  all  of  which  are  said  to  grow 
wild  in  Tartary,  and  have  been  cultivated  in  Europe  from  seeds 
brought  from  Asia;  and  it  is  not  impossible  that  one  or  more  of 
these  species  may  contribute  to  furnish  the  rhubarb  of  commerce; 
but  we  have  no  proof  of  the  fact;  and  the  failure  to  obtain  from 
them  a  product,  having  the  precise  properties  of  the  root  as  im- 
ported from  the  East,  renders  it  extremely  doubtful.  The  root  of 
R.palmatum  approaches  nearest  in  character  to  the  Asiatic  rhubarb. 

The  leafstalks  of  the  different  species  have  an  agreeable  acidulous 
taste,  owing  to  the  presence  of  oxalic  acid,  and  are  used  in  making 
pies,  tarts,  &c.,  for  which  purpose  the  plants  are  cultivated  in  our 
gardens. 

Rhubarb  is  collected  and  prepared  in  Chinese  Tartary.  After 
being  dug  up,  the  root  is  deprived  of  its  smaller  branches  and  cor- 
tical portion,  cut  into  pieces  of  convenient  size,  and  dried  either  in 
the  sun,  or  with  the  aid  of  artificial  heat.  It  is  sent  into  commerce 
in  two  directions;  one  portion  being  taken  eastward  to  Canton,  and 
thence  exported  under  the  name  of  Chinese  rhubarb;  the  other 
northwestward  to  St.  Petersburg,  whence  it  is  distributed  into  com- 
merce under  the  title  of  Russia  or  Turkey  rhubarb;  the  latter  name 
having  originated  in  the  circumstance,  that  it  formerly  reached  the 
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larkets  of  Europe  through  Turkey.  As  brought  by  these  two 
Dutes,  the  drug  differs  considerably  in  quality,  being  prepared  in 
.  di£krent  manner,  and  pq^sibly  derived  from  different  species, 
bough  of  this  latter  fact  we  have  no  certain  knowledge.  Hence  it 
B  classed,  both  in  commerce  and  pharmacy,  in  two  varieties,  which 
oust  be  separately  considered. 

1.  Chinese  Rhubabb. — Rheum  Sinense.  This  is  usually  in  cylin- 
Irical  pieces,  often  somewhat  flattened  and  irregular,  of  a  brownish- 
fellow  colour,  and  of  an  aspect  as  though  the  cortical  part  had 
beea  removed  by  grating  or  scraping.  In  each  piece  there  is  almost 
always  a  small  hole,  passing  quite  through  it,  and  obviously  in- 
tended for  the  insertion  of  a  cord,  by  which  it  was  probably  hung  up 
▼hen  dried,  and  portions  of  which  may  often  be  seen  remaining  in 
ibe  opening.    Though  somewhat  light  and  spongy,  compared  with 
many  other  roots,  this  variety  is  generally  somewhat  more  heavy 
and  compact  than  the  Russian.    When  broken,  it  exhibits  a  rough 
nneYen  fracture,  and  a  grayish-colour  consisting  of  intermingled 
rindes  of  brownish-red  and  white.    By  pulverization,  it  yields  a 
jeDow  powder,  tinged  with  reddish-brown,  and  portions  of  this 
powder,  produced  by  attrition,  are  oflen  seen  on  the  outside  of  the 
pieces,  giving  them  a  yellow  colour.    Mixed  with  the  better  pieces, 
others  often  come,  worm-eaten,  more  or  less  extensively  decayed,  or 
otherwise  injured,  so  that  the  general  character  of  a  package  is 
naoally  much  inferior  to  that  of  selected  portions;  and,  as  the  whole 
contents  of  a  package  are  often  powdered  together,  it  happens  that 
ihe  pulverized  Chinese  rhubarb  of  the  shops,  even  though  genuine, 
is  not  unfrequently  of  low  quality.    It  is,  moreover,  liable  to  adul- 
teration  with  the  rhapontic  root,  as  it  is  called,  an  inferior  variety 
of  rhubarb  cultivated  in  France. 

A  variety  of  rhubarb  is  sometimes  imported  from  Canton,  con- 
nsting  of  pieces,  the  surface  of  which  has  been  trimmed  so  as  to 
imitate  the  Russian;  but  close  examination  will  generally  detect  in 
them  the  small  perforating  passage,  or  some  remains  of  it,  which 
has  been  mentioned  as  one  of  the  characteristics  of  the  proper 
Chinese  rhubarb.  It  is,  however,  superior  to  the  common  unas- 
sorted variety,  because  selected  from  the  soundest  pieces. 

2.  Russia  Rhubabb. — Turkey  Rhubarb. — Rheum  Russicum. — 
Sheiim  T^ircicum,  As  before  stated,  this  comes  from  St.  Peters- 
burg, whither  it  is  brought,  through  Siberia  and  European  Russia, 
from  the  borders  of  Tartary.  Before  being  permitted  to  enter  the 
Bnssian  dominions,  it  undergoes  a  rigid  inspection,  on  which  ac- 
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oouDt,  as  well  as  from  its  inherent  qualities,  it  is  superioY  to  the 
Chinese,  and  commands  a  much  higher  price  in  the  market.  The 
pieces  are  more  irregular  in  shape  than  the  former  yariety,  and  are 
distinguished  by  their  somewhat  angular  surface,  caused  appa- 
rently by  the  successive  cuts  of  a  knife,  in  paring  off  the  cortical 
portion.  They  are  destitute  of  the  small  perforating  passage  of  the 
Chinese  variety,  but  generally  have  a  larger  hole,  penetrating  only 
to  the  centre,  aad  clearly  intended  for  the  purpose  of  inspectioiL 
The  pieces  are  lighter  and  less  compact  than  the  best  Chinese,  have 
usually  a  cleaner  and  brighter  surface,  and,  when  broken,  exhibit  a 
livelier  hue,  though  of  the  same  reddish-gray  colour.  The  powder 
is  of  a  fine  bright  yellow,  without  the  reddish-brown  tinge  of  the 
Chinese;  and  the  odour  is  more  aromatic. 

General  Prapertiea.  Bhubarb,  in  the  state  of  powder,  is  bright 
yellow,  or  brownish-yellow,  with  a  somewhat  aromatic  odour,  and  a 
bitter,  astringent,  and  peculiar  taste.  When  pieces  of  the  root  are 
chewed,  they  have  a  gritty  feel  under  the  teeth,  and  stain  the  saliva 
of  a  bright  yellow.  It  yields  its  sensible  properties  of  colour,  taste, 
and  odour,  as  well  as  its  medical  virtues,  to  water  and  alcohoL  By 
heat  odorous  yellow  fumes  are  given  off,  and  the  colouring  pro* 
perty  and  bitterness  are  diminished,  without  an  equal  diminution 
of  the  astringency.  The  virtues  of  rhubarb  are  also  diminished 
by  long  boiling. 

Chief  ConsitLuents.  Besides  other  less  interesting  ingredients, 
rhubarb  contains  tannic  and  gallic  adds^  gum,  starch,  pectin,  resinous 
matter,  one  or  more  colouring  principles,  and  a  large  proportion  of 
oxalate  of  lime,  to  which  it  owes  its  white  veins,  and  its  grittiness 
under  the  teeth.  Many  attempts  have  been  made  to  isolate  its 
active  purgative  principle,  but  hitherto  with  imperfect  success;  for 
the  various  substances  for  which  this  title  has  been  claimed,  under 
the  names  of  caphopicriie,  rhabarbarin,  rhalarharic  add,  rheumin,  and 
rhein,  have  been  shown  to  be  more  or  less  complex.  There  can  be 
little  doubt,  I  think,  that  the  bitter  and  cathartic  principle  is  the 
same,  for  rhubarb  is  purgative  in  proportion  to  its  bitterness;  and 
as  little  doubt  that  it  is  driven  off  at  an  elevated  temperature ;  for 
the  purgative  property  is  diminished  by  much  or  long  continued 
heat,  while  yellow  and  odorous  fumes  escape.  The  astringency  of 
rhubarb  is  owing  to  its  tannic  acid. 

Effects  on  the  System.  Bhubarb  combines  purgative  with  tonic 
and  astringent  properties.  In  very  small  doses,  insufficient  to  ope- 
rate on  the  bowels,  it  acts  like  the  simple  bitters,  increasing  the 
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ipetite,  and  promoting  digestion,  and  is  thought  to  exercise  a 
Koewhat  astringent  power,  shown  in  the  checking  of  mild  diar- 
ftcBa.  With  a  little  increase,  however,  of  the  dose,  it  becomes  laxa- 
kVCi  and  I  have  often  known  Russia  rhubarb  to  act  gently  on 
he  bowels,  producing  one  soft  feculent  discharge,  in  the  dose  of 
hree  grains.  In  larger  doses  it  is  actively  purgative,  operating 
vobably  in  chief,  if  not  exclusively,  upon  the  peristaltic  motion, 
md  evacuating  the  liquid  contents  of  the  upper  bowels,  along 
with  the  more  concrete  matter  of  the  colon  and  rectum.  There  is 
DO  reason  to  believe  that  it  promotes,  to  any  considerable  extent, 
teoretion  or  extravasation  into  the  bowels.  Though  it  produces 
not  Qofrequently  more  or  less  griping,  this  probably  arises  from 
the  energy  of  its  action  on  the  muscular  coat,  and  not  from  any 
direct  irritation  of  the  alimentary  mucous  membrane.  It  does  not 
ippear  to  be  capable,  in  any  dose,  of  producing  serious  inflamma- 
tioD  of  this  membrane;  in  this  respect  differing  strikingly  from  the 
drutic  cathartics.  The  stools  are  coloured  by  it  of  a  deep  brownish- 
yellow.  It  is  rather  slow  in  producing  its  purgative  efiect,  and  is 
thought  to  leave  behind  a  disposition  to  costiveness,  which  is  attri- 
bated  to  the  tannic  acid  contained  in  it. 

It  is  doubtful  whether  rhubarb  acts  on  the  muscular  coat  through 
•a  original  impression  upon  the  inner  surface,  or  by  means  of  ab- 
sorption. That  its  colouring  matter,  at  least,  is  taken  into  the  cir- 
eolation,  is  sufficiently  proved  by  its  imparting  a  yellow  colour  to 
the  urine,  and,  as  has  been  asserted,  to  the  perspiration  also,  espe- 
ciallj  that  of  the  axilla.  If  it  be  true,  as  stated  by  writers,  that  it 
his  produced  a  purgative  effect  when  sprinkled  over  the  surface  of 
Itfge  ulcers,  and  that  the  milk  of  nursing  women  who  have  taken 
it  operates  on  the  bowels  of  the  infant,  it  must  be  admitted  that  its 
ptugative  principle  abo  is  absorbed ;  and  that  it  may  possibly  pro- 
looe  its  ordinary  cathartic  effect  through  the  channel  of  the  circu- 
lation. 

In  its  influence  on  the  system  at  large,  rhubarb  is  supposed  by 
Knne  to  be  gently  excitant,  somewhat  increasing  the  pulse  and 
[eneral  warmth,  especially  when  administered  during  the  existence 
f  a  febrile  condition.  There  is  no  reason  whatever  to  believe  that 
fc  has  any  special  action  on  the  liver,  as  was  at  one  time  supposed. 

Therapeutic  Application,  Bhubarb  was  known  as  a  medicine  so 
arly  as  the  times  of  the  Emperor  Justinian,  and  probably  long  be- 
)re.  Its  practical  uses  are  such  as  might  be  inferred  from  the  account 
bove  given  of  its  properties.    Whenever  an  indication  for  the 
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evacuation  of  the  bowels  is  conjoined  with  a  debilitated  state  of  the 
digestive  organs,  or  considerable  general  debility,  rhnbarb  may  be 
used  with  propriety,  especially  if,  at  the  same  time,  it  should  be 
desirable  that  no  disposition  to  looseness  be  left  behind. 

It  is  the  laxative  beyond  all  others  adapted  to  the  constipation  of 
dyspepsia.  While  it  gently  opens  the  bowels,  it  tends  rather  to  in- 
vigorate than  further  to  weaken  digestion,  and,  though  followed, 
after  each  operation,  for  a  time,  by  a  tendency  to  costiveness,  it 
does  not  appear  to  exhaust  the  susceptibility  to  its  influence,  or 
at  all  events,  does  so  very  slowly ;  for  I  have  known  patients  to 
use  it  habitually  as  a  laxative  for  many  years,  without  being  under 
the  necessity  of  materially  increasing  the  dose.  Upon  the  whole,  it 
appears  to  me  to  be  the  best  substitute  in  our  possession  for  the 
normal  influences  which  sustain  regular  alvine  evacuations,  and  to 
maintain  a  condition  of  the  alimentary  canal  nearest  to  that  of 
health.  In  cases  of  habitual  constipation,  the  best  period,  I  think, 
for  administering  it,  is  at  bedtime,  so  that  it  may  operate  in  the 
morning.  It  is  very  frequently  associated  in  dyspepsia  with  a  lit- 
tle blue  mass,  when  the  liver,  as  often  happens,  is  torpid;  and,  if 
there  is  peculiar  insusceptibility  of  the  lower  bowels,  it  may  be 
advantageously  combined  with  aloes. 

In  diarrhoea^  when  there  is  an  indication  for  cathartic  effect,  rhu- 
barb often  answers  well  from  the  self-limiting  property  already 
referred  to,  as  also  for  the  somewhat  astringent  efiect  of  its  tannic 
acid,  to  which  indeed  that  property  may  be  reasonably  ascribed. 
It  is  often  combined  with  magnesia,  when  there  is  acidity  in  excess. 
To  cases  in  which  there  is  high  irritation  or  inflammation  of  the 
alimentary  mucous  membrane,  it  is  not  so  well  adapted,  and,  in 
such  cases,  should  give  way  to  castor  oil.  It  appears  to  prove 
especially  useful  in  the  bowel  complaints  of  infants^  in  which  it  is 
much  used. 

There  is  sometimes  occasion  for  a  cathartic  efifect,  in  chrome  dysen- 
tery^ in  order  to  keep  the  upper  bowels  free.  In  such  cases,  rhubarb 
may  be  chosen,  when  the  state  of  system  is  so  much  debilitated  as  to 
require  support  instead  of  depletion. 

In  the  advanced  stages  of  most  febrile  diseases  of  a  typhous  or  ma- 
lignant character,  rhubarb  often  operates  most  usefully,  removing 
the  irritant  or  depressing  feculent  matter,  without  in  any  degree 
debilitating,  but,  on  the  contrary,  rather  strengthening  the  patient. 

So  also  in  scrofulous  diseases,  atonic  gout,  old  paralytic  affections, 
and,  indeed,  all  complaints  of  debility,  rhubarb  may  be  employed 
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propriety,  whether  habitaallj  or  occasionally,  as  the  case  may 
nqaire. 

It  18  oontraindicated  in  acate  febrile  and  inflammatory  affections, 
with  a  sthenic  state  of  system;  though,  combined  with  calomel,  it 
mesDA  to  lose  in  some  measure  its  peculiarities,  and  acts  with  much 
energy.  A  dose  of  calomel  and  rhubarb  is  not  unfrequently  ad- 
Diiiustered,  with  good  effect,  at  the  commencement  of  bilious  fevers, 
ind  other  acute  affections  involving  the  liver. 

As  a  heal  remedy^  rhubarb  has  been  applied  to  indolent  ulcers, 
being  sprinkled  in  the  form  of  powder  over  the  surface. 

Administration,  The  dose  of  rhubarb  as  a  laxative  is  from  three 
to  ten  grains.  Five  grains  of  good  Bussia  rhubarb  will  generally 
operate  decidedly  in  this  way;  and  the  best  Chinese  is  but  little 
inferior.  For  full  purgative  effect,  the  dose  is  from  fifteen  to  thirty 
gndns.  More,  however,  is  often  required  of  the  inferior  powdered 
ilnibarb,  frequently  found  in  the  market.  By  roasting  the  root, 
ill  purgative  effect  is  diminished,  and  the  astringency  relatively 
inereased. 

Bhubarb  may  be  given  either  in  powder,  pill,  infusion,  tincture, 
tjmp,  or  extract.  In  whatever  form  administered,  it  may  be  advan- 
Ugeoosly  combined  with  an  aromatic,  in  order  to  correct  its  occa- 
aooal  griping  effect.  Under  ordinary  circumstances,  when  it  is 
giTen  as  a  laxative,  the  pilular  form  is  most  convenient. 

A  (hmpound  Powder  of  Rhuharh  (PuLVis  Rhei  Compositus,  JSlf., 
Ikh)  is  directed  by  the  Edinburgh  and  Dublin  Colleges,  consisting 
of  two  parts  of  rhubarb,  six  of  magnesia,  and  one  of  powdered 
ginger,  of  which  the  dose  is  from  thirty  grains  to  a  drachm,  or  five 
to  ten  grains  for  a  child.  It  is  given  in  bowel  complaints,  when 
in  antacid  laxative  is  indicated. 

The  officinal  Pilh  cf  Rhubarb  (Pilule  Rhei  Compositje,  U.S.) 
Are  made  with  rhubarb  and  a  third  of  its  weight  of  soap;  and  each 
pill  contains  three  grains  of  the  root.  The  soap  is  intended  to  render 
the  pill  more  soluble.  I  have  found,  however,  that  rhubarb  pills 
Dade  simply  with  a  little  tincture  of  cardamom,  while  they  have 
the  advantage  of  the  least  possible  bulk,  operate  well,  and  retain 
their  power  unabated  for  a  long  time.  As  a  laxative,  given  at  bed- 
time, its  slowness  of  operation  is  no  disadvantage.  When  it  is 
desired  that  the  medicine  should  act  as  quickly  as  possible,  it  should 
be  given  in  another  form. 

The  Compound  Rhubarb  Pills  (Pilule  Rhei  Composite  U.S.) 
contain  rhubarb,  aloes,  and  myrrh,  with  a  little  oil  of  peppermint, 
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and  may  be  employed  when  a  warming,  tonic  laxative  is  wanted, 
as  in  dyspepsia  with  costiveness,  and  there  is  no  hemorrhoidal 
affection  or  tendency  towards  it.  From  one  to  four  pills,  or  from 
five  to  twenty  grains  of  the  mass  may  be  taken  for  a  dose ;  the 
smallest  quantity  being  used  at  first,  when  a  simple  laxative  efiect 
is  wanted,  and  increased  if  necessary. 

The  officinal  Infusion  cf  Rhubarb  (Infusum  Bhsi,  U,  S)  is  made 
by  macerating  a  drachm  of  the  bruised  root,  for  two  hours,  in  half 
a  pint  of  boiling  water.  The  dose  is  one  or  two  fluidonnoes,  which 
may  be  repeated  at  intervals  of  three  or  four  hours  till  it  operates. 
Advantage  would  often  accrue  from  adding  half  a  drachm  of  nutmeg 
or  cardamom,  or  a  drachm  of  fennel-seed  to  the  rhubarb,  in  pre- 
paring the  infusion,  especially  in  cases  of  irritable  stomach. 

There  are  several  officinal  tinctures. 

Tincture  of  Rhubarb  (TlNCJTURA  Rhbi,  U.  S.)  contains  only  rhu- 
barb  and  cardamom,  and  may  be  used,  in  preference  to  the  other 
forms,  in  low  states  of  fever,  as  in  typhus  fever,  for  example,  when 
a  conjoint  stimulant  and  laxative  efiect  is  wanted. 

Compound  Tincture  of  Rhubarb  (TiNCTURA  Ehki  Comfosita,  Zonrf., 
Dub)  does  not  materially  differ  from  the  above. 

Tincture  af  Rhubarb  and  Aloes  (TiNOTURA  Rhki  bt  Aloes, 
U.  S.,  Ed),  sometimes  caUed  elixir  sacrum  or  samd  elixir,  differs 
from  the  simple  tincture  only  in  containing  aloes,  and  may  be  pre- 
ferred in  the  more  inert  state  of  the  bowels,  and  especially  when 
costiveness  is  conjoined  with  amenorrhoea. 

Tincture  of  Rhubarb  and  Gentian  (TiNCTURA  Rhei  kt  Gbntun^ 
U.  S^  Ed)  combines  the  virtues  of  a  simple  bitter  with  those  of  a 
laxative. 

Either  of  the  above  tinctures  may  be  used,  when  a  conjoint  sto- 
machic and  laxative  effect  is  desired,  in  cases  admitting  or  requiring 
moderate  stimulation.  They  are  especially  adapted  to  low  states  of 
the  system,  and  to  individuals  who  have  been  accustomed  to  the 
use  of  stimulant  drinks.  They  are,  however,  chiefly  employed  as 
adjuvants  to  other  preparations;  being  added  to  the  solutions  of 
the  saline  cathartics,  tonic  or  laxative  infusions,  and  various  mix- 
tures, when  a  warming  or  cordial  impression  on  the  stomach  is 
desired.  One  may  be  selected  in  preference  to  another,  according 
to  the  indications  which  may  be  offered.  The  dose  as  mere  sto- 
machic laxatives  is  from  one  to  four  fiuidrachms,  as  purgatives 
from  half  a  fluidounce  to  a  fluidounce. 

lYncture  of  Rhubarb  and  Senna  (TiNCTURA  Rhm  ET  SknN-«j  U.  S) 
has  been  officinally  adopted  from  popular  usage.    It  is  the  prepara- 
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oommonlj  known  as  Warner's  gout  cordial^  and  contains,  in  addi- 
ftm  to  the  cathartics  mentioned  in  its  title,  other  ingredients  intended 
■mply  to  give  it  colour,  improve  its  taste,  and  render  it  more  accept- 
lUe  to  the  stomach.  It  is  a  feeble  laxative,  and  may  be  given  as 
nch  in  chronic  gouty  cases,  or  others  in  which  the  susceptibility  of 
the  stomach  has  been  impaired  by  indulgence  in  the  uae  of  alcoholic 
drinks.  It  is  wholly  unsuited  to  an  unimpaired  condition  of  the 
ibmiach;  being  much  too  stimulant  in  proportion  to  its  purgative 
power.    The  dose  is  from  half  a  fluidounce  to  two  fluidounces. 

There  is  an  oflBcinal  Wine  of  Rhubarb  (Vinum  Rhei,  U.S.)  pre- 
pared from  rhubarb  and  canella,  which  may  be  used  as  a  cordial 
laxative  in  the  dose  of  from  one  to  four  fluidrachms. 

Two  syrups  are  recognized  by  the  U.  S.  Pharmacopceia,  the 
limple  and  aromatic. 

Symp  of  Rhubarb  (Sybupus  Ehki,  U.S.)  is  prepared  by  first  form- 
ing a  tincture,  then  evaporating  the  alcohol,  and  incorporating  the 
nsidue  with  sugar.  It  is  a  mild  cathartic,  adapted  especially  for 
infants,  to  whom  it  is  given  in  the  dose  of  one  or  two  fluidrachms. 
Aromatic  Syrup  of  Rhubarb  {SmvFVS  Rhei  Abomaticus,  US.) 
differs  from  the  preceding,  in  containing,  besides  the  rhubarb,  some 
of  the  finer  aromatics,  namely,  cloves,  cinnamon,  and  nutmeg.  It 
ii  an  elegant  preparation,  admirably  adapted  to  infantile  diarrhoea, 
wLen  there  is  no  inflammation  of  the  mucous  membrane,  or  all 
acute  symptoms  have  passed.  It  was  much  used  popularly  in  this 
ooantry,  in  the  common  summer  complaint  of  children,  under  the 
name  o! spiced  rhubarb^  before  being  admitted  into  the  Pharmacopoeia. 
The  dose  of  it  is  a  fluidrachm  for  an  infant,  repeated  every  two 
hours  till  it  operates.  The  yellow  colour  it  imparts  to  the  stools 
may  be  received  as  an  evidence  of  its  operation,  in  cases  of  diar- 
AodSL.  A  little  magnesia  may  often  be  combined  with  it  advan- 
tageously. 

EaoLract  of  Rhubarb  (Extbactum  BH£r,  U  S.)  is  prepared  by 
first  forming  a  tincture  with  diluted  alcohol,  and  then  evaporating 
by  means  of  a  water-bath.  If  properly  prepared,  it  has  the  virtues 
of  rhubarb  in  a  concentrated  state ;  and  if  made  from  good  rhubarb, 
should  operate  in  doses  about  two-thirds  that  of  the  root  itself. 

Fluid  Extract  of  Rhubarb  (ExTBACTUM  Bhsi  Fluidum,  U  S.)  is 
a  preparation  peculiar  to  the  U.  S.  Pharmacopoeia.  It  is  made  by 
first  exhausting  the  root  with  diluted  alcohol,  then  concentrating 
carefully  by  means  of  a  water-bath,  and,  when  the  fluid  has  been 
■ufiEusiently  reduced,  adding  the  oils  of  anise  and  fennel  dissolved 
in  the  tincture  of  ginger.     It  is  an  elegant  preparation,  containing 
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the  virtues  of  rhubarb  in  a  concentrated  liquid  form,  and  qualified 
by  aromatics.  The  full  dose  of  it,  if  well  prepared,  from  good  rhu- 
barb, should  be  half  a  fluidrachm  for  an  adult,  and  from  four  to 
six  minims  for  a  child  two  years  old ;  at  all  events,  in  reference  to 
any  particular 'parcel,  it  would  be  well  not  to  exceed  these  doees 
until  its  activity  has  been  tested  by  trial. 


European  Bhtjbarb.  I  have  said  little  upon  the  subject  of  this 
variety  of  rhubarb,  because  its  use  should,  I  think,  not  be  encour- 
aged. It  is  less  bitter  and  purgative,  and  relatively  more  astrin- 
gent than  the  Asiatic  rhubarb ;  and  requires  to  be  given  in 
twice  the  dose,  in  order  to  produce  the  same  effect.  The  conse- 
quences of  introducing  it  into  general  use  would  be,  to  render  the 
dose  of  rhubarb  uncertain,  and  to  lead  almost  inevitably  to  the 
adulteration  of  t&e  finer  kinds,  for  which  I  have  understood  that  it 
is  even  now  considerably  used. 


III.  BUTTERNUT. 
JUGLANS.  U.S. 

Under  the  name  of  Juglans  or  Butternut^  the  U.  S.  Pharmacopoeia 
recognizes  the  inner  bark  of  the  root  of  the  Juglans  cinereOj  or 
common  white  walnut  tree  of  this  country,  which  grows  in  Canada, 
and  through  the  northern  portions  of  the  United  States.  When  first 
taken  from  the  tree,  it  is  white,  but  soon  changes  colour,  becoming 
at  first  yellow,  and  ultimately  of  a  dark  walnut-brown.  A  decoc- 
tion of  the  bark  is  purgative ;  but  it  is  the  extract  that  is  almost 
exclusively  employed. 

Extract  of  Butternut  (ExTRACTUM  JuGLANDls,  U.  S)  is  directed,  in 
the  U.  S.  Pharmacopoeia,  to  be  prepared  by  evaporating  an  infusion 
of  the  bark,  which  is  preferably  made  by  the  process  of  displace- 
ment. Care  should  be  taken  not  to  carry  the  heat  too  far.  The 
extract  would  probably  be  more  effective  if  diluted  alcohol,  instead 
of  water,  were  employed  as  the  menstruum.  It  is  hard  and  brittle, 
of  a  black  colour,  a  sweetish,  not  unpleasant  smell,  and  a  bitter, 
somewhat  astringent  taste.  The  greater  part  of  it  is  soluble  in 
water. 

It  is  a  mild  cathartic,  said  to  resemble  rhubarb  in  its  mode  of 
operation,  and  applicable  to  similar  purposes.    It  was  employed  to 
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ttHisiderable  extent,  during  our  revolutionary  war,  by  Dr.  Bush 
nd  others  connected  with  the  military  service  of  the  country, 
lien  the  scarcity  of  rhubarb  induced  them  to  search  for  a  substi- 
lie  for  that  cathartic.  It  may  be  used  as  a  laxative  in  the  dose 
r  from  five  to  ten  grains,  as  a  purgative  from  twenty  to  thirty. 


IV.  ALOES. ' 

ALOE.  U.S. 

Origin.    All  the  aloes  of  commerce  is  derived  from  plants  belong- 

!ig  to  the  genus  Ahe^  the  leaves  of  which,  on  being  wounded,  yield 

bitter  purgative  juice.    The  more  prominent  species  from  which 

he  drug  is  derived  are  Aloe  spicata  growing  at  the  Cape  of  Good 

lope,  Aloe  Socotrina  inhabiting  the  island  of  Socotra,  and  probably 

he  neighbouring  coasts  of  Africa  and  Arabia,  and  Ahe  vulgaris^  a 

ittive  of  the  South  of  Europe  and  North  of  Africa,  and  cultivated 

hurgely  in  the  West  Indies,  particularly  in  the  Island  of  Barbadoes. 

Other  species  contribute  to  the  aloes  of  commerce,  but  have  attracted 

less  notice  than  those  mentioned.  All  the  species  are  perennial,  with 

fleshy  and  succulent  leaves,  the  purgative  juice  of  which  is  contained 

in  passages  underneath  the  epidermis,  and  flows  out  when  the  leaves 

ire  cut  transversely.    The  parenchyma  of  the  leaf  yields  on  pres- 

nre  a  mucilaginous  juice,  which  has  little  of  the  cathartic  property. 

Aloes  is  obtained  from  the  plants  by  processes  somewhat  difier- 
€Dtt  ^^d  varies  in  its  quality  according  to  the  particular  method 
fellowed.  The  best  is  prepared  by  cutting  off  the  leaves,  receiving 
the  jaice  which  exudes  in  a  convenient  receptacle,  and  then  allowing 
it  to  evaporate  in  the  sun.  Another  method,  which  affords  also  a 
good  product,  though  somewhat  inferior,  is  to  inspissate  the  juice, 
collected  as  just  mentioned,  by  artificial  heat.  A  third  plan  is  to 
hroise  the  leaves,  express  the  juice,  and  boil  it  down  to  the  proper 
ooDsistence;  and  a  fourth,  simply  to  make  a  decoction  with  the  com- 
Dtinuted  leaves,  and,  having  separated  the  undissolved  matter,  to  con- 
sentrate  by  boiling  as  just  mentioned.  The  last  two  methods  yield 
the  drug  of  inferior  quality,  and  the  fourth  method  is  the  worst  of  all. 

There  are  several  varieties  of  the  drug,  each  characterized  by 
)eculiar  qualities,  and  derived  from  a  peculiar  source.  Of  these  it 
8  necessary  to  mention  here  only  the  Cape  aloes,  the  Socotrine,  the 
liepatic,  and  the  Barbadoes.  They  are  brought  into  market,  some- 
fimes  in  skins,  sometimes  in  chests,  kegs,  or  barrels,  and  sometimes 
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in  gourds ;  but,  as  kept  in  the  shops,  they  are  osually  broken  into 
fragments  altogether  irregular  in  size  and  form. 

1.  Caps  Aloes.    This,  which  has  been  very  largely  oonsumed 
in  the  United  States,  and,  when  pure,  is  an  excellent  variety  of  the 
drug,  received  its  name  from  the  Cape  of  Good  Hope,  where  it  is 
prepared.    It  is  said  to  be  procured  from  different  species  of  Aloe, 
of  which,  however,  A,  spkata  probably  yields  it  most  abundantly. 
The  juice,  which  flows  fjom  the  leaves  when  cut,  is  boiled  to  the 
due  consistence,  and  hardens  on  cooling.    It  is  characterized  by  its 
dark-olive  or  greenish-black  colour,  its  smooth  and  very  glossy 
surface  when  broken,  its  translucency  at  the  edges,  and  the  fine 
bright  yellow  colour  of  its  powder,  which  is  slightly  tinged  with 
green.    The  pieces  are  often  more  or  less  covered  with  this  yellow 
powder,  which  tends  to  conceal  their  proper  colour  in  mass.-  Small 
fragments  are  occasionally  found  in  the  packages  which  are  almost 
transparent,  and  give  a  yellow  or  reddish  tinge  to  transmitted 
light ;  and  it  is  said  that  some  parcels  from  the  Cape  have  had  a 
yellowish-brown  colour  like  that  of  Socotrine  aloes,  which  is  very 
possible;  as  the  drug  is  derived  from  different  species.    When  per- 
fectly solid  it  has  little  or  no  smell ;  but,  when  the  powder  is  re- 
ceived into  the  nostrils,  it  produces,  in  minute  quantity,  an  intense 
impression,  which  can  scarcely  be  distinguished  from  the  sense  of 
bitterness  which  it  also  impresses  on  the  palate.    In  hot  weather 
the  pieces  are  often  soft,  especially  when  recent;  but  they  are 
hard  and  brittle  when  cold,  and  become  so  at  all  temperatures 
by  time. 

2.  SocoTRiNE  Aloes. — Ahe Socotrina.Jjond. — Aloe Socoiori^ia^JEii. 
This  variety  of  aloes  has  been  long  known  and  most  esteemed.  It 
derives  its  name  from  the  Island  of  Socotra,  in  the  Straits  of  Babel- 
mandel,  where  it  is  produced ;  but  it  is  highly  probable  that  much 
of  the  drug,  sold  by  this  name,  is  obtained  also  from  the  neighbour- 
ing coast  of  Africa.  It  is  supposed  to  be  collected  from  A.  So- 
cotrina;  the  juice  being  allowed  to  inspissate  in  the  sun.  The 
pieces  are  of  a  yellowish-brown  or  reddish-brown  colour,  consider- 
ably resembling  that  of  the  liver.  Not  unfrequently  the  outside  of 
the  pieces  is  reddish-brown,  while  the  interior  is  yellowish,  and 
portions  at  first  light-coloured  become  darker  by  exposure.  Its 
fractured  surface  is  shining,  though  less  so  than  that  of  the  pre- 
ceding variety.  The  edges  are  translucent  It  has  an  agreeable 
aromatic  odour,  which  is  quite  peculiar;  and  its  powder,  which  is 
of  a  beautiful  golden  yellow  colour,  affects  the  nostrils  in  the  same 
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manner  as  that  of  the  Gape  aloes.  Like  that  variety,  it  is  apt  to  be 
soft  when  fresh,  and  especially  in  the  interior  of  the  masses,  but 
hardens  by  time  and  exposure. 

3.  Hepatic  Aloes. — Aloe  Hepatica,  Lond.,  Dub. — Aloe  Lvdica. 
Ed.  Hepatic  aloes  derives  its  name  from  the  resemblance  of  its 
cx>loar  to  that  of  the  liver.  But,  in  this  respect,  it  differs  little  from 
the  darker-coloured  portions  of  the  Socotrine.  It  is  brought  from 
the  East  Indies,  especially  Bombay,  whither  it  is  taken  from  the 
ooast  of  Arabia,  and  probably  of  Africa.  It  may  pg^ibly  be  ob- 
tained from  the  same  species  as  the  Socotrine,  and  difTer  from  that 
variety  simply  from  its  less  careful  preparation;  but  nothing  is 
known  positively  upon  these  points.  It  is  of  a  reddish-brown 
colour,  sometimes  very  dark,  less  shining  than  the  preceding  varie- 
tieSy  quite  opaque  at  the  edges,  and  of  a  disagreeable  instead  of 
aromatic  odour.  The  colour  of  the  powder  is  a  dull-yellow.  This 
variety  often  contains  impurities. 

4.  Barbadoes  Aloes. — Aloe  Barhadensis,  Lond.,  Ed.  This  de- 
rives its  name  from  the  Island  of  Barbadoes,  where  it  is  most  largely 
produced,  though  collected  also  in  Jamaica,  and  perhaps  other  W. 
India  Islands.  It  is  said  to  be  obtained  mainly  from  Abe  vulgaris^ 
which  is  cultivated  for  the  sake  of  it.  Either  the  juice  of  the  leaves, 
or  a  decoction  obtained  by  boiling  them,  finely  chopped,  and  sus- 
pended in  nets  or  baskets  in  water,  is  evaporated  sufficiently,  and 
then  poured  into  large  gourds  to  harden.  This  variety  is  of  a  dark* 
brown  or  reddish-brown  colour,  of  different  shades,  of  a  dull  frac- 
ture, perfectly  opaque  at  the  edges,  and  of  a  disagreeable  nauseous 
odour.  The  colour  of  the  powder  is  a  dull  yellow,  with  a  tinge  of 
olive.  It  is  said  to  be  the  strongest  in  cathartic  power,  and  is  much 
used  as  a  purgative  for  horses. 

Under  the  name  oifttid^  cabalUne^  or  horse  aloes,  inferior  varieties 
of  the  drug  have  been  brought  into  commerce  from  various  sources; 
but,  not  being  used  in  medicine,  they  need  not  be  described  here. 

Seimlle  and  Chemical  Properties,  All  the  varieties  of  aloes  are 
extremely  and  disagreeably  bitter,  and  all,  in  powder,  produce  the 
peculiar  impression  on  the  nostrils  before  referred  to  under  Gape 
aloes.  Their  other  sensible  properties  have  been  already  sufficiently 
described.  Heated  in  the  open  air,  aloes  takes  fire,  and  gives  out 
while  burning  thick  fumes,  which  have  the  odour  of  the  drug.  It  im- 
parts a  dark  yellowish-brown  colour,  with  its  bitter  taste  and  medi- 
cal virtues,  to  water  and  alcohol.  It  consists  of  a  portion  soluble  in 
cold  water,  and  of  another  insoluble,  in  the  former  of  which  the 
VOL.  II.— 82 
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sensible  and  medicinal  properties  of  the  drug  reside.  Alcohol  and 
boiling  water  dissolve  nearly  the  whole;  but  the  latter  deposits  a 
large  proportion  on  cooling.  It  has  been  ascertained  that,  at  an 
elevated  temperature,  and  exposed  to  the  air,  the  soluble  portico  in 
solution  attracts  oxygen  from  the  atmosphere,  and  becomes  insoluble 
and  inert  Hence,  the  longer  the  juice  of  the  plant  is  exposed  to 
heat  in  its  inspissation,  the  weaker  it  becomes ;  and  hence,  too,  the 
impropriety  of  exposing  aloes  long  to  a  boiling  temperature  in  its 
pharmaceutiial  treatment.  The  proportion  of  this  soluble  matter 
differs  very  much  in  different  varieties  of  the  drug,  but  is  greatest 
in  the  Socotrine,  of  which  the  finest  specimens  have  yielded  as  mach  , 
as  85  per  cent.  From  this  proportion  it  diminishes,  in  the  inferior 
kinds,  down  to  about  60  per  cent.  The  portion  soluble  in  oold 
water  and  alcohol  has  been  called  extractive  matter;  that  soluble  only 
in  alcohol  or  boiling  water,  resin  or  more  properly  apoHieme;  and, 
besides  these,  there  is  said  to  be  a  proportion  of  albumen.  Yolatile 
oil  has  been  found  in  Socotrine  aloes.  The  alkalies,  their  carbonates, 
and  soap  render  the  insoluble  part  more  soluble  in  water.  The  in- 
fusion of  galls  yields  a  copious  precipitate  with  an  infusion  of  aloes, 
and  is  therefore  incompatible. 

Active  Principle,  The  soluble  matter  above  referred  to,  under  the 
name  of  extractive^  contains,  but  is  not  itself  the  pure  active  prin- 
ciple. M.  Edmund  Bobiquet  supposed  that  he  had  isolated  this 
principle,  and  gave  it  the  name  of  aloesin.  But  subsequent  investi- 
gation has  shown  that  this  was  not  pure.  Messrs.  T.  and  H.  Smith, 
of  Edinburgh,  have  succeeded  in  completely  isolating  the  active 
principle,  and  obtaining  it  in  a  crystalline  state.  They  have  named 
it  aloin.  For  the  mode  of  procuring  it,  the  reader  is  referred  to  the 
article  Aloes,  in  the  U.  S.  Dispensatory  (10th  ed.,  p.  74.)  Ahin  is  a 
neuter  substance,  in  pale  yellow  crystals,  at  first  sweetish  but  soon 
becoming  intensely  bitter  to  the  taste,  combustible  without  residae, 
somewhat  soluble  in  cold  water  and  alcohol  but  more  so  in  those 
liquids  when  hot,  rendered  more  soluble  by  the  alkalies,  and  rapidly 
oxidized  in  a  heated  solution  exposed  to  the  air.  It  is  precipitated  by 
a  strong  solution  of  the  subacetate  of  lead,  in  combination  with  the 
oxide.  It  operates  as  a  cathartic  in  the  dose  of  one  or  two  gnios, 
and  sometimes  in  so  small  a  dose  as  half  a  grain. 

Effects  on  the  System.  Aloes  is  a  warming  somewhat  stimulant 
cathartic,  with  a  disposition  to  act  preferably  on  the  large  intestines, 
very  slow  in  its  operation,  and  possessing,  in  addition  to  its  purga- 
tive properties,  those  of  a  tonic,  hepatic  stimulant^  and  emmeitf' 
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gogue.  In  the  dose  of  a  grain  or  two,  repeated  two  or  three  times 
a  day,  it  generally  produces  one  or  more  evacuations  in  the  twenty- 
four  hours,  and  exercises  a  tonic  influence  on  the  digestive  organs, 
more  particularly  exhibited  in  debilitated  states  of  the  stomach.  If 
continued  long,  it  evinces  a  tendency  to  irritate  the  rectum,  and, 
indeed,  to  cause  a  congested  state  of  the  pelvic  viscera  generally, 
which  gives  rise  to  tenesmus,  feelings  of  heat,  weight,  or  uneasiness 
ia  the  parts  sometimes  extending  to  the  lower  limbs,  and  occasion- 
illy  excitation  of  the  sexual  organs,  a  disposition  to  micturate  fre- 
queotly,  and  with  women  an  increase  of  the  menstrual  function. 
In  full  doses,  it  acts  vigorously  as  a  cathartic,  and  generally  pro- 
docea  more  or  less  of  the  above  mentioned  effects  in  the  pelvic  re- 
gion, especially  heat  and  irritation  of  the  rectum,  though,  in  the  great 
BMLJority  of  cases,  not  to  any  painful  extent.  At  the  same  time,  it 
increases  somewhat  the  frequency  of  the  pulse,  and  the  general 
mmth.  The  cathartic  effect  is  seldom  produced  before  six  hours 
ifter  the  dose  has  been  taken,  frequently  not  until  from  eight  to 
twelve  hours,  and  sometimes  even  after  twenty-four.  The  dis- 
charges are  feculent,  and  generally  more  or  less  consistent ;  as  it  is 
the  contents  of  the  lower  bowels  that  are  evacuated.  Little  or  no 
increase  of  cathartic  effect  can  be  obtained  by  a  further  increase  of 
the  dose;  as  nothing  is  left  in  the  lower  colon  and  rectum  to  be  dis- 
charged, and  the  purgative  action  of  the  medicine  does  not  extend 
to  the  upper  bowels :  but  the  irritation  of  the  pelvic  viscera  is 
aogmented  in  proportion  to  the  quantity  taken.  The  operation 
would  seem  to  be  directed  mainly  to  the  peristaltic  function ;  as 
the  secretions  of  the  bowels  are  not  materially  increased.  It  is 
aoerted,  however,  by  some,  that  the  hepatic  secretory  function  is 
adted,  and  bile  produced  more  copiously  than  in  health. 

Mode  of  OpercUion,  There  can,  I  think,  be  little  doubt  that  aloes 
ii  absorbed,  and  produces  its  peculiar  effects  mainly  through  the 
oircolation.  Thus,  it  has  been  asserted  that,  when  given  as  an  ene- 
ma^  It  does  not,  like  most  irritants  in  the  same  situation,  produce  a 
apeedy  evacuation  of  the  bowels;  but  acts  as  slowly,  and  in  the  same 
Bumner,  as  when  taken  by  the  mouth.  This  could  not  happen,  if, 
in  its  ordinary,  method  of  operation,  it  affected  the  rectum  only 
upon  reaching  it  with  the  contents  of  the  bowels.  But  still  stronger 
sroof  is  afforded  by  the  well  attested  fact,  that,  when  sprinkled  on 
diatered  surfaces  deprived  of  the  cuticle,  it  acts  after  the  same  in- 
enral  of  time,  upon  the  same  portion  of  the  bowels,  and,  so  far  as 
lan  be  appreciated,  in  the  same  manner,  as  when  swallowed.    This 
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could  only  happen  through  its  absorption.  It  seems,  then,  when 
taken  into  the  circulation,  to  be  capable  of  moderately  exciting  the 
heart  and  arteries,  increasing  the  action  of  the  liver,  and  specially 
stimulating  the  whole  pelvic  viscera. 

Therapeutic  Application,  Aloes  was  used  as  a  purgative  by  the 
ancient  Greek  and  Boman  physicians,  and  is  among  those  most  em- 
ployed by  the  moderns.  It  is  indeed  a  highly  important  remedy, 
producing  effects  which,  taken  together,  can  be  obtained  from  no 
other  single  medicine.  The  indications  which  it  would  seem  cal- 
culated to  fulfil  are  to  evacuate  the  contents  of  the  lower  bowels, 
without  weakening  the  patient;  to  stimulate  the  digestive  function 
when  impaired;  to  excite  the  torpid  liver;  to  direct  blood  and 
nervous  energy  to  the  rectum  and  lower  colon,  the  urinary  and 
genital  organs  in  the  pelvis,  and  especially  the  uterus;  and  to  act 
as  a  gentle  warming  stimulus  to  the  system  generally. 

It  is  an  admirable  laxative  in  habitual  costiveneaa^  dependent  on  an 
inirritable  state  of  the  colon  and  rectum,  and  especially  when  asso- 
ciated with  want  of  due  hepatic  action.  If  dyspepsia  or  torpor  of 
stomach  coexists  with  the  other  symptoms,  the  indication  is  still 
stronger.  In  these  cases,  it  is  much  used,  either  alone,  or  asso- 
ciated with  rhubarb.  It  should  usually  be  employed  in  small  do«s, 
and  given  either  at  bedtime,  or  about  an  hour  before  a  meal,  espe- 
cially before  dinner.  It  usually  operates  on  the  following  day. 
producing  one  easy  evacuation. 

If,  to  the  above  indications,  that  afforded  by  the  existence  c:' 
amenorrhoca  is  added,  aloes  is  perhaps  the  most  efficient  remedy  to 
which  we  can  have  recourse.  Of  its  emmenagogue  operation,  bo^r- 
ever,  I  shall  have  occasion  to  treat  in  another  place. 

In  jaundice^  aloes  sometimes  operates  with  great  effect.  Perffflrs 
it  may  not  be  so  efficient,  as  a  general  rule,  in  restoring  the  kcm 
of  the  liver  in  this  disease,  as  the  mercurials;  but  it  will  5om«cia?s 
prove  even  more  successful;  and  I  have  known  jaundice,  wbji 
had  obstinately  resisted  calomel  and  other  remedies,  yield  pa-yrptj 
to  active  aloctic  purgation.  It  is  proper,  in  this  affeecin?<L  n*-^  v. 
depend  on  small  laxative  doses,  but  to  administer  the  fail  porrcT: 
dose  at  once.  It  probably  proves  useful,  not  only  by  a  direw  -- 
f  aence  on  the  liver,  but  by  stimulating  the  stomach  and  d!*>l'*iiix. 
izd  thus  secondarily  operating  on  that  organ. 

Another  special  application  of  aloes  is  to  the  treatment  ot"  .w.^w-' 
^SsiaSit,  in  which  it  operates  favourably  by  a  revulsive  iif  len-'^i 
-xxum.  abe  lower  bowels,  situated  at  the  further  extrecr-Tj  •:c  iw 
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portal  circulation,  with  which  the  spleen  also  is  connected.  It  is 
probably  among  the  most  efficient  remedies  in  enlargements  of  the 
■pleen,  dependent  on  a  sustained  irritative  action  in  that  organ. 

It  may  also  be  used  in  all  cases,  in  which  serious  disease  in  any 

organ  or  part  of  the  body  may  be  supposed  to  depend  on  checked 

hemorrhoidal  discharge^  the  cure  of  liemorrhoidal  tumours,  or  the  lieal- 

mg  if  fistulous  ulcers  near  the  anus.    The  indication  is  here  to  induce 

a  return  of  the  rectal  affection ;  and  nothing  is  so  efficient  for  this 

purpose  as  aloes,  which,  under  these  circumstances,  should  be  given 

in  large  doses,  so  as  to  act  promptly,  or  in  small  and  repeated  doses, 

aooording  as  the  complaint  to  be  relieved  is  acute  or  chronic.    He- 

fotic  and  splenic  disease^  hemorrhage  or  oilier  disease  of  the  lungs,  con- 

gestum  of  the  brain,  apoplexy,  hemiplegia,  and  insanity  are  among  the 

aSbctions  which  may  sometimes  be  advantageously  treated  in  this 

way.     Even  when  there  has  been  no  antecedent  disease  of  the 

Tectum,  a  strong  direction  of  the  blood  and  nervous  power  to  the 

pelvic  viscera,  such  as  aloes  is  capable  of  producing,  may  prove 

ueful,  on  the  principle  of  revulsion,  in  cephalic  and  pectoral  dis- 

euea.    Esquirol  found  advantage  from  this  therapeutic  measure  in 

the  treatment  of  certain  cases  of  insanity;  and  it  might  sometimes 

be  need  advantageously,  as  a  prophylactic  measure,  in  cases  where 

a  strong  tendency  to  pulmonary  tuberculosis  is  suspected,  especially 

in  young  women  in  whom  the  menstrual  function  has  not  been 

establbhed,  or  may  have  been  suppressed. 

Aloes  has  also  been  employed  as  a  vermifuge,  under  the  suppo- 
sition that,  through  its  intense  bitterness,  it  might  prove  nozious  or 
poisonous  to  the  worms.    But  it  has  been  of  little  or  no  service, 
except  in  the  case  of  ascarides,  upon  which  it  can  be  brought  to 
bear  very  effectually  by  injection  into  the  rectum. 
'  Besides  the  above  special  uses,  aloes  is  also  very  frequently  em- 
ployed as  an  ingredient  of  compound  purgative  preparations,  in  which 
it  answers  a  useful  purpose  by  adding  its  peculiar  mode  and  seat  of 
action  to  those  of  the  other  cathartics  used,  and  thus  increasing 
their  purgative  effect,  while  their  disposition  to  irritate  is  lessened, 
according  to  principles  explained  under  the  general  head  of  cathar- 
tics.    Thus,  it  enters  into  the  composition  of  the  compound  extract 
of  cohcynOi,  the  compound  pills  of  gamboge  of  the  London  Pharma- 
copoeia, and  our  own  officinal  compound  cathartic  pills. 

The  contraindications  to  the  use  of  aloes  are  the  existence  of  acute 
febrile  inflammation,  and  a  sthenic  state  of  idiopathic  fever,  acute 
inflammation  of  the  rectum,  colon,  bladder,  uterus,  or  other  parts 
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of  tbe  genital  apparatus,  and  hemorrhoidal  disease,  or  a  strong 
tendency  towards  it.  Very  frequently,  during  its  administration 
in  habitual  costiveness,  amenorrboea,  &c.,  considerable  irritation  of 
the  rectum  comes  on;  or  an  old  tendency  to  hemorrhoidal  disease 
is  renewed;  or  the  womb,  already  perhaps  phlogosed,  becomes  the 
seat  of  a  high  irritative  action,  or  of  hemorrhage.  In  such  cases, 
the  medicine  must  be  suspended,  unless  the  induced  condition  may 
itself  be  a  part  of  the  curative  agency  in  the  case.  Aloes  should 
not  be  given  to  pregnant  women,  when  there  is  any  reason  to  fear 
the  production  of  abortion  from  pelvic  irritation.  But,  in  that  debi- 
litated state  of  the  organs  seated  in  the  pelvis,  which  sometimes 
attends  long  continued  chronic  inflammation,  it  has  occasionally 
proved  serviceable,  as  in  piles  with  relaxation. 

Administratum.  The  laxative  dose  of  aloes  is  from  two  to  six 
grains,  the  full  purgative  dose  from  ten  to  twenty  grains.  It  is 
most  agreeably  given  in  the  form  of  pill.  As  the  alkalies,  alkaline 
carbonates,  and  soap  are  thought,  by  rendering  aloes  more  soluble, 
and  otherwise  qualifying  its  condition,  to  obviate  in  some  measure 
its  tendency  to  irritate  tbe  rectum,  it  is  customary  to  use  soap  in 
the  preparation  of  the  pills. 

The  officinal  Aloetic  Pills  (Piluljb  Aloes,  U.  S.)  are  made  of 
equal  parts  of  aloes  and  soap;  and  each  pill  weighs  four  grains. 
One,  two,  or  three  of  them  may  be  given  for  laxative  effect^  and 
five  as  a  full  purgative. 

There  are  several  compound  officinal  pills  containing  aloes  as 
their  chief  ingredient. 

Pills  of  Aloes  and  Assafetida  (PiLULiB  Aloes  bt  AssAiXETiDJi, 
U.  S.)  consist  of  the  two  ingredients  mentioned  in  the  name,  made 
into  a  pilular  mass  with  soap.  They  are  adapted  to  costiveness, 
with  debility  of  stomach,  and  a  great  tendency  to  flatulence.  Each 
pill  contains  four  grains  of  the  mass,  and  its  three  constituents  are 
in  equal  proportion. 

Pills  0/  Aloes  and  Myrrh  (PiLULiB  Aloes  et  Myrrhjb,  U.S)^  or 
Riifus's  pilh^  as  they  have  been  long  called,  consist  of  aloes,  with 
half  its  weight  of  myrrh  and  a  little  saffron,  made  into  a  piluhr 
mass  with  syrup.  They  are  used  specially  in  constipation  with 
amenorrboea.  Each  pill  contains  about  two  grains  of  aloes,  by  the 
quantity  of  which  tbe  dose  is  to  be  regulated. 

There  are  also  other  officinal  pills,  as  tbe  Compound  Pills  o/Ahes 
(Piluljb  Aloks  Composite)  of  tbe  London  and  Dublin  Pharmaco- 
poeias, and  tbe  Pills  0/ Aloes  and  Iron  (Pilule  Aloes  bt  Febri,  Ml 
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the  former  containing  chiefly  aloes  and  extract  of  gentian,  the  latter 
sloes  and  sulphate  of  iron;  both,  no  doubt,  excellent  combinations, 
but  so  readily  suggesting  themselves  to  the  mind  of  the  practitioner, 
that  they  might  very  well  be  left  to  extemporaneous  prescription. 

There  are  two  officinal  powders  containing  aloes;  one  the  Pow- 
der of  Aloes  and  Canella  (PuLVis  Aloks  et  Canelljb,  U,  S.\  or 
the  hiera  picra  of  older  pharmacy,  containing  four  parts  of  aloes 
mixed  with  one  of  canella ;  the  other  the  Compound  Powder  of  Aloes 
(PuLVis  ALOfis  CoMPOSiTUS,  Lond.)  which  consists  of  three  parts 
of  aloes,  two  of  guaiacum,  and  one  of  aromatic  powder  rubbed 
together.  The  aromatic  in  these  powders  serves  to  obviate  any 
griping  tendency  of  the  aloes,  and  the  guaiac  in  the  London  pre- 
jiaration  renders  it  somewhat  more  warming  and  stimulant  to  the 
stomach.  But,  in  consequence  of  the  excessive  bitterness  of  aloes, 
neither  of  these  is  an  eligible  form  for  administering  it. 

A  Compound  Decoction  of  Aloes  (Decoctum  Aloes  Compositum, 
Lond.)  is  directed  by  the  British  Pharmacopoeias.  It  is  prepared 
by  boiling  aloes,  myrrh,  liquorice,  saffron,  and  carbonate  of  potassa 
with  water,  and  adding  compound  tincture  of  cardamom.  The 
boiling  diminishes  the  purgative  property  of  the  aloes,  while  the 
alkaline  carbonate  renders  it  more  soluble,  and,  as  some  think,  also 
milder.  The  aromatics  render  it  more  acceptable  to  the  stomach, 
and  the  myrrh  adds  to  its  tonic  and  perhaps  emmenagogue  pro* 
perties.  It  is,  however,  little  used  in  this  country.  The  dose  is 
from  four  fluidrachms  to  a  fiuidounce.  The  formula  is  contained 
in  the  U.  S.  Dispensatory. 

Tincture  of  Aloes  (TiNCTURA  Aloes,  U.  S.)  consists  of  aloes  and 
liquorice,  dissolved  in  a  menstruum  composed  of  one  part  by  mea- 
sure of  officinal  alcohol  and  three  of  water.  The  liquorice  is  added 
to  cover  the  taste  of  the  aloes,  which  it  does  but  very  imperfectly. 
An  advantage  of  the  preparation  is  the  weakness  of  the  spirituous 
menstruum,  which  only  contains  about  sufficient  alcohol  to  enable 
it  to  keep  well.  As  a  full  purgative,  the  dose  of  the  tincture  is  from 
Haifa  fluidounce  to  a  fluidounce;  as  a  laxative  from  one  to  three 
fluidrachms. 

Tincture  of  Bhuharh  and  Aloes  (TiNCTURA  Ehei  et  Aloes,  U.  S.) 
has  already  been  referred  to.    (See  Rhubarb,  page  492.) 

Tincture  of  Ahes  and  Myrrh  (TiNCTURA  Aloes  et  Myrrh j^:,  U.  S.\ 
which  is  made  with  aloes,  saftron,  and  tincture  of  myrrh,  is  a  modi- 
fication of  the  old  elixir  j^rojyrietaiis,  and  is  occasionally  used  as  a 
warming,  laxative,  tonic  emmenagogue,  in  chlorotic  females  with 
constipation  and  amenorrhoea,  in  the  dose  of  one  or  two  fluidrachms. 
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Aloes  enters  also  into  tbe  Compound  Tincture  of  Benzoiuj  which 
will  be  referred  to  again  under  tbe  balsams. 

Wine  of  Aloes  (ViNUM  Aloes,  U.  S,)  is  retained  by  the  U.  S, 
Lond.,  and  Ed.  Pharmacopoeias,  though  it  scarcely  seems  necessary 
to  have  two  preparations  so  analogous  as  this  and  the  Tin(^wre  of 
Aloes.  The  wine,  however,  differs  from  the  tincture  in  having 
cardamom  and  ginger,  as  adjuvants  or  corrigents  of  the  aloes, 
instead  of  liquorice.    The  dose  is  about  one-half  that  of  the  tincture. 

Extract  of  Aloes  (ExTRACTUM  Aloes,  Lond)  is  directed  by  the  Lon- 
don and  Dublin  Colleges.  It  is  prepared  by  evaporating  a  watery 
solution  of  the  soluble  parts  of  aloes;  but,  considering  the  injury 
which  aloes  undergoes  in  the  preparation,  it  is  very  doubtful 
whether  the  resulting  extract  is  either  stronger  or  more  certain 
than  the  drug  itself. 


V.  SENNA.  U.  &,  Dub. 

Origin.  Senna  consists  of  the  leaflets  of  several  species  of 
OcLssia,  among  which  those  which  yield  it  most  largely  are  C.  acuti- 
folia  of  Upper  Egypt  and  Nubia,  C.  obovata  of  Lower  Egypt,  Syria, 
&c.,  G.  elongata  of  the  South  of  Arabia,  cultivated  in  India,  and 
C.  jEthiopica,  growing  in  Fezzan,  southward  of  Tripoli,  on  the 
African  coast  of  the  Mediterranean.  0.  lanceolata  of  Forskhall, 
growing  in  Arabia  in  the  neighbourhood  of  Mecca,  probably  also 
yields  it.  All  these  species  are  small  shrubs,  with  pinnate  leaves, 
and  leaflets  characterized  by  the  obliquity  of  their  base;  the  angle 
which  the  edge  of  the  leaf  forms  with  the  midrib  at  its  insertion 
being  different  on  the  two  sides.  With  the  leaflets  are  not  un- 
frequently  also  gathered  portions  of  the  footstalks  of  the  leaves, 
the  flowers,  and  the  fruit,  the  last  of  which  is  a  flat  membranous 
legume  or  pod,  in  some  species  curved,  and  in  others  nearly 
straight.  There  are  several  commercial  varieties  of  the  drug, 
named  from  the  place  of  their  export  or  production.  The  follow- 
ing are  brief  notices  of  those  in  common  use. 

1.  Alexandria  Senna  {Senna  Alexandrina^  Lond., Ed.),  so  named. 
from  the  Egyptian  port  whence  it  is  commercially  distributed,  \m 
collected  mainly  in  Nubia  and  Upper  Egypt,  from  the  Cassia  acidi- 
folia^  and  brought  down  to  Boulac  on  the  Nile,  in  the  neighbour 
hood  of  Cairo.    Here  it  formerly  underwent  admixture  with  certai 
proportions  of  the  leaflets  of  the  Cassia  obovata,  growing  in  Lowe 
Egypt,  and  the  leaves  of  Cynanchum  oleafoUum,  commonly  call 
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argel ;  and,  thus  prepared,  was  repacked,  and  sent  down  the  Nile 
to  Alexandria.  At  present,  however,  these  additions  are  not  al- 
wa^'s,  if  ever  made ;  and  the  Alexandria  senna  now  imported  gene- 
rally contains  little  or  none  of  the  argel,  and  bat  a  comparatively 
few  leaflets  of  C.  obovata.  It  consists,  therefore,  mainly  of  the 
leaflets  of  C.  acutifolia,  with  small  portions  of  the  footstalks, 
flowers,  pods,  &c.  These  leaflets  are  almost  always  less  than  an 
inch  long,  somewhat  ovate,  and  pointed  at  the  end.  Those  of  argel^ 
which  are  still  occasionally  to  be  found  among  them,  are  dis- 
tinguishable by  their  regular  base,  that  of  the  senna  leaflets  being 
as  before  stated  always  oblique,  by  their  much  greater  length,  usu- 
ally exceeding  an  inch,  their  lighter  colour,  firmer  texture,  and  the 
nearly  total  absence  of  lateral  veins.  The  leaflets  of  the  obovate 
senna,  are  at  a  glance  distinguishable  by  their  more  rounded  form, 
their  greatest  breadth  near  the  upper  end,  and  their  mucronate 
point.     This  variety  of  senna  is  most  highly  esteemed. 

2.  Tripoli  Senna  derives  its  name  from  the  Barbary  port  of 
Tripoli,  whither  it  is  brought  by  caravans  from  Fezzan.  It  con- 
sists, in  general,  exclusively  of  the  product  of  one  species  of 
Cassia,  which  is  believed  to  be  the  G.  JEihiopica  of  Guibourt,  the 
leaflets  of  which  closely  resemble  those  of  C.  acutifolia^  though 
perhaps  somewhat  smaller  and  more  fragile ;  and  this  variety  of 
the  drug  is  characterized  chiefly  by  the  great  extent  to  which  the 
leaflets  are  broken  up.  It  is  probably  not  less  efficient  than  the 
Alexandria  senna,  but  is  less  esteemed  in  consequence  of  this  com- 
minuted state  of  the  leaflet.  It  is  very  seldom  brought  into  the 
United  States. 

3.  India  Senna  {Senna  Indica,  Lond.,  Ed.),  though  brought  from 
the  ports  of  Hindostan,  is  mainly  produced  in  the  southern  parts 
of  Arabia,  whence  it  is  taken  in  the  native  vessels  to  Bombay. 
It  is  sometimes  called  Mocha  senna,  from  the  Arabian  port  of  that 
name.  It  is  the  product  exclusively  of  the  Cassia  elongata.  This 
plant  has,  within  a  few  years,  been  introduced  into  India,  and  cul- 
tivated to  a  considerable  extent.  A  sub-variety  of  the  drug  thus 
produced  is  called  Tinnevelly  senna,  India  senna  is  distinguished 
by  the  great  relative  length  of  the  leaflets,  from  one  to  nearly 
two  inches,  and  their  oblong  shape.  As  ordinarily  found  in  the 
shops,  it  has  a  yellowish  hue,  and  is  frequently  intermingled 
with  leaves  decayed  or  otherwise  injured.  It  has  considerable 
activity;  but  is  thought  to  be  somewhat  inferior  in  this  respect 
to  the  Alexandria  senna.    The  Tinnevelly  senna  is  much  superior 
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in  aspect  to  the  ordinary  India  senna;  having  a  fresher  green 
colour,  and  being  free  from  any  admixture  of  the  footstalks  and 
other  fragments  of  the  plant. 

A  very  good  senna  has,  within  a  few  years,  been  brought  into  tbe 
American  market  under  the  name  of  Mecca  senna.  The  leaflets  an 
in  length  and  shape  between  those  of  the  C,  acutifolia  and  C.tloh 
gala,  the  latter  of  which,  as  found  in  the  India  senna,  they  resemble 
in  their  yellowish  or  tawny  hue.  It  is  probably  derived  from  G 
lanceolata  of  Forskhall. 

Semihle  and  Chemical  Properties.  Senna  has  a  pale-greenish  or 
yellowish-green  colour,  a  faint  peculiar  smell,  and  a  sweetish,  slightly 
bitter,  somewhat  nauseous  taste.  The  powder  is  greenish.  It  jiddi 
its  virtues  readily  to  water  and  alcohol.  The  infusion,  upon  bod- 
ing, deposits  a  precipitate,  which  is  ascribed  to  the  oxidation  of  its 
extractive  matter,  and  has  been  supposed,  though  probably  on  in- 
sufficient grounds,  to  increase  the  griping  property  of  the  medicine 
Infusion  of  galls,  and  solution  of  subacetate  of  lead  precipitate  the 
active  matter  of  the  leaves,  and  are,  therefore,  incompatible  in  pit- 
scription.  It  was  at  one  time  supposed  that  the  active  principle 
had  been  isolated,  and  the  name  of  cathartin  was,  upon  this  suppo- 
sition, conferred  on  the  matter  obtained;  but  further  investigation 
appears  to  have  determined,  that  the  substance  so  named  has  Utile 
purgative  power,  and  is,  in  fact,  of  complex  composition. 

Medical  Effects  and  Uses.  Senna  was  used  by  the  older  Ara- 
bian physicians ;  and  notices  of  it  are  found  in  their  writings  as 
early  as  in  the  ninth  century,  though  it  was  probably  used  long 
before.  It  is  a  j)rompt  and  very  efficient  cathartic,  producing 
copious  watery  discharges,  and  often  with  considerable  griping,  but 
with  little  irritation  of  the  mucous  membrane.  I  have  found  it 
among  the  cathartics  most  readily  retained  by  the  stomach.  The 
griping  property  is  probably  owing,  not  to  that  sort  of  irritation 
produced  by  the  acrid  cathartics,  but  to  the  direct  and  energetic 
influence  of  the  medicine  on  the  muscular  coat  of  the  bowels.  It 
is  the  combination  of  this  strong  operation  on  the  peristaltic  move- 
ment with  the  property  of  increasing  secretion  into  the  bowels,  that 
gives  senna  its  peculiar  character.  It  is  purely  cathartic,  having 
no  other  special  influence,  to  qualify  its  operation  in  this  capacity. 

Whether  it  operates  by  contact  with  the  inner  surface  of  tbe  ali- 
mentary canal,  or  through  the  medium  of  absorption,  has  not  been 
certainly  determined;  but  it  is  not  improbable  that  it  conjoins  both 
modes  of  action.     That  its  cathartic  principle  is  absorbed  may  be 
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ferred  from  the  asserted  fact,  that  the  milk  of  nursing  women, 
ider  the  influence  of  the  medicine,  operates  upon  the  bowels  of 
,e  intSant;  and,  if  the  experiment  can  be  relied  on,  in  which  the 
fusion,  injected  into  the  veins  of  a  man,  produced  vomiting  and 
irging,  we  must  admit  that  it  may  be  capable  of  producing  its 
lecial  effect  on  the  bowels  through  the  circulation. 
From  its  pure  cathartic  character,  its  promptness  and  efficiency, 
id  its  influence  at  once  on  the  peristaltic  motion  and  secretory 
nction  of  the  bowels,  it  may  be  used  in  all  cases  requiring  active 
irgation,  whether  the  indication  be  merely  to  evacuate  the  bowels, 
r  to  produce  a  depletory  effect,  or  to  obtain  both  effects  at  the 
une  time. 

It  is  an  excellent  cathartic  for  acute  inflammaiory  affections^  and 
enerally  for  fevers  when  the  circulation  is  vigorous,  and  the  state 
f  the  system  sthenic.  In  these  cases,  it  is  very  usefully  associated 
rith  the  saline  cathartics. 

The  combined  power  above  mentioned  peculiarly  adapts  it  to 
aaes  of  obstinate  constipation  from  fecal  accumulation^  in  which  wa- 
»j  secretion  is  wanted  in  order  to  soften  and  break  up  the  con- 
iolidated  mass,  and  energetic  contraction  of  the  muscles  to  expel  it. 
It  is  also  admirably  adapted  to  cases  of  bilious  colic,  after  the 
idministration  of  calomel,  and  when  other  cathartics  are  rejected 
'torn  the  stomach.  I  have  generally  found  small  doses  of  a  cora- 
wnnd  infusion  of  senna,  such  as  will  be  recommended  below,  say 
we  or  two  fluidounces,  repeated  every  two  hours,  retained  well  by 
he  stomach,  and  efficient  as  a  cathartic. 

Senna  given  in  small  doses,  suitably  combined,  answers  also  ex- 
ellently  as  a  laxative,  proving  its  want  of  any  considerable  irri- 
lot  property. 

It  is  much  employed,  in  conjunction  with  spigelia,  or  other  an- 
elmintic,  for  the  expulsion  of  worms,  to  which  the  energy  of  the 
oscular  contraction  it  produces  well  adapts  it. 
The  ffriping  quality  may  be  in  a  considerable  degree  modified  by 
ministering  senna  in  connexion  with  aromatics;  and  it  is  thought 
it  the  purgative  salts,  such  as  bitartrate  of  potassa,  tartrate  of 
tassa,  and  sulphate  of  magnesia,  not  only  aid  its  operation,  but, 
a  chemical  influence  upon  the  senna  itself,  or  its  active  principle, 
er  it  in  such  a  manner  as  to  diminish  its  disposition  to  gripe. 
the  effect  of  this  combination,  in  modifying  the  operation  of 
ina,  there  is  no  doubt;  but  I  am  disposed  to  ascribe  it  to  the  phy- 
ilogical  rather  than  the  chemical  influence  of  the  salt  used. 
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The  same  property  of  producing  energetic  peristaltic  contraction, 
which  renders  it  so  efficient  as  a  cathartic  when  taken  by  the  sto* 
mach,  adapts  it  also  for  use  by  enema^  in  cases  of  peculiar  obstinacy. 

Adiniyiistraiioru  Senna  is  not  often  given  in  powder,  in  conse- 
quence of  its  bulk.  The  dose  of  it,  in  this  state,  is  from  half  a 
drachm  to  two  drachms.  Occasionally,  I  have  known  the  powder 
to  be  taken  as  a  laxative,  mixed,  in  very  small  proportion,  with 
stewed  prunes,  used  as  an  article  of  diet  The  taste  is  little  per- 
ceived, especially  if  the  fruit  be  prepared  with  molasses. 

Confection  of  Senna  (CoNFECTio  Senk^  KaSI,  Lond^  Dub.;  Elkc- 
TUARIUM  Sennjs,  Ed.\  often  called  lenitive  electuary^  is  another 
preparation  in  which  senna  is  used  in  substance.  In  making  it,  a 
syrup,  prepared  from  liquorice  root  and  figs,  is  incorporated  first 
with  the  pulps  of  prunes,  tamarinds,  and  purging  cassia,  and  then 
with  a  portion  of  finely  powdered  senna  and  coriander.  This  is  an 
excellent  compound  laxative,  with  little  or  no  unpleasant  flavour, 
operating  very  kindly,  and  well  adapted  to  the  costiveness  of  preg- 
nant women,  that  of  convalescence,  and  that  accompanying  hemor- 
rhoidal affections.  It  is  not  suited  to  dyspeptic  cases.  The  dose 
is  about  two  drachms,  which  may  be  most  conveniently  taken  at 
bedtime. 

Infusion  is  the  most  frequent  form  in  which  senna  is  exhibited. 
This  may  be  prepared  in  the  proportion  of  an  ounce  of  senna,  with 
one  or  two  drachms  of  fennel-seed,  cardamom,  or  coriander,  to  a 
pint  of  boiling  water;  though,  in  consequence  of  the  tendency  to 
precipitation  on  being  kept,  it  is  best  to  prepare  only  one-half  the 
quantity  at  the  same  time.  The  dose  is  about  four  fluidounces. 
But  it  is  almost  always  best  to  use  one  of  the  saline  cathartics  in 
connexion  with  the  senna  and  the  aromatic;  and  the  addition  of 
manna,  while  it  adds  to  the  cathartic  property,  answers  a  good  pur- 
pose by  correcting  the  taste.  The  following  is  an  excellent  formula. 

A  compound  infusion  of  senna  may  be  made  by  taking  of  senna 
half  an  ounce,  of  sulphate  of  magnesia  and  flake  manna,  each,  an 
ounce,  of  fennel-seed  a  drachm,  and  of  boiling  water  half  a  pint, 
and  macerating  in  a  covered  vessel  till  the  infusion  becomes  cool. 
One-third,  or  one-half  of  this  quantity,  may  be  given  for  full  purga- 
tive eflfect,  repeated,  if  necessary,  in  from  four  to  six  hours;  or,  i 
cases  of  somewhat  irritable  stomach,  one  or  two  fluidounces  may 
taken  every  hoar  or  two  till  it  operates. 

There  are  two  tinctures  of  senna,  both  of  which  are  forms  of  th 
old  elixir  salutis;  namely,  the  TiiKture  of  Senna  and  Jalap  (TiNcru 
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StifHie  ET  Jalap je)  of  the  U.  S.  Pharmacopoeia,  made  of  the  two 
ingredients  mentioned  in  the  title,  with  the  addition  of  cardamom; 
ind  tbe  Compound  Tincture  of  Senna  (TiNCTURA  SBNN-fi  Composita) 
of  tbe  London  and  Dublin  Colleges,  containing  various  aromatics, 
with  raisins,  besides  senna.  In  the  dose  of  from  two  fluidrachms 
to  a  fiuidounce,  either  of  these  tinctures  may  be  used  as  an  adju- 
fant  to  purgative  infusions,  to  render  them  more  stimulating  in  a 
hbilitated  state  of  the  stomach,  or  as  a  cathartic,  without  addition, 
in  persons  habituated  to  the  use  of  alcoholic  drinks. 

Syrup  of  Senna  (Strupus  Senn^,  U,  S.)  is  made,  according  to 
the  directions  of  our  officinal  code,  by  adding  sugar  to  an  infu- 
mmof  senna  and  fennel -seed,  and  then  evaporating;  according  to 
those  of  the  London  and  Edinburgh  Colleges,  by  first  preparing  a 
very  strong  infusion,  and  incorporating  this  with  molasses,  which 
has  been  previously  boiled  to  evaporate  the  moisture,  and  is  added 
to  the  infusion  while  still  boiling  hot.  The  latter  syrup  has  the  ad- 
nntages,  that  its  strength  has  not  been  impaired  by  the  heat  used 
in  evaporation,  and  that  the  taste  of  the  senna  is  concealed  by  that 
of  the  molasses.  It  is  generally  employed  for  children,  in  the  dose 
of  one  or  two  fluidrachms. 

Fhtid  Extract  of  Senna  (Extractum  SennjE  Fluidum,  U.S.)  is 
peealiar  to  our  Pharmacopoeia.  It  is  prepared  by  evaporating  a 
tinctare  of  senna  sufficiently  by  means  of  the  water-bath,  and  then 
adding  sugar,  and,  after  it  has  been  dissolved,  a  little  compound 
spirit  of  ether,  or  Hoffmann's  anodyne,  holding  oil  of  fennel  in 
aolotion.  The  ethereal  addition  is  intended  to  aid  in  its  preserva- 
tion. It  is  an  efficient  preparation,  if  well  made.  The  dose  is  half 
a  fiuidounce  for  an  adult,  and  half  a  fluidrachm  for  a  child  a  year 
w  two  old. 


Subordinate  to  senna,  as  belonging  to  the  same  genus  of  plants, 
tnd  having  the  same  character,  though  somewhat  weaker,  the  fol- 
3wing  cathartic  may  be  suitably -considered  in  this  place. 

AMERICAN  SENNA.— Cassia  Marilaxdica.  U.S. — Wild  Senna. 

This  consists  of  the  leaflets  of  Cassia  Marihndica^  an  indigenous 
erbaceous  perennial  plant,  sending  up  annually  several  erect  simple 
«ms,  which  rise  usually  three  or  four  feet,  and  are  furnished  with 
innate  leaves,  and,  in  July  and  August,  with  handsome  yellow 
owers.  The  leaflets,  which  should  be  gathered  towards  the  close 
r summer  or  beginning  of  autumn,  are  usually  somewhat  less  than 
HO  inches  long,  from  three  to  six  lines  broad,  oblong-lanceolate 
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and  mucronate  or  pointed,  thin  and  pliable,  and  of  a  pale-green  co- 
lour. They  are  usaally  kept  in  the  shops  in  the  form  of  oblong 
cakes,  prepared  by  the  Shakers,  in  which  leaves,  footstalks,  and 
flowers  are  usually  compressed  together.  Their  odour  is  faint, 
their  taste  somewhat  like  that  of  senna.  They  yield  their  virtues 
to  water  and  alcohol. 

American  senna  is  an  efficient  cathartic,  having  the  peculiar  cha- 
racters of  the  imported  senna,  and,  like  that,  much  disposed  to  pro- 
duce griping  pain.  It  may  be  employed  for  the  same  purposes,  bat 
must  be  given  in  a  dose  one-third  or  one-half  larger.  The  usual 
form  of  administration  is  that  of  infusion,  which  should  be  made 
in  the  proportion  of  six  drachms  to  half  a  pint,  of  which  one-half 
may  be  given  for  a  dose.  Like  senna,  it  should  be  corrected  by  the 
addition  of  an  aromatic,  and  saline  cathartic. 

Experiments  made  by  Mr.  E.  L.  Perot,  with  a  fluid  extract  care- 
fully prepared  from  parcels  of  the  leaves  collected  both  in  spring 
and  autumn,  would  seem  to  prove  that,  in  thia  form  of  preparation 
at  least,  the  American  senna  is  nearly  or  quite  inert  as  a  cathartic. 
{Am,  Joum.  of  Pharm,^  xxvii.  301.)  In  order  to  test  the  virtues  of 
the  leaves  in  infusion,  I  had  half  a  pint  carefully  prepared  by  Mr. 
Procter,  with  six  drachms  of  the  leaves  and  half  a  drachm  of  fennel- 
seed.  This  I  found  to  operate  moderately  as  a  laxative  in  the  dose 
of  two  fluidounces,  and  pretty  actively  as  a  purgative  in  that  of 
four  fluidounces,  with  the  griping  effects  of  senna. 


VI.  JALAP. 

JALAPA.  U.  A?.,  Zand,  FA.,  Dub: 

Origin.    Jalap  is  the  root  or  tuber  of  Ipomsea  Jalapa  (Jpomsect^ 

Purgaj  Hayne;  JSxogonium  Purga,  Balfour),  a  climbing  plant,  with 

long,  slender,  twisting  stems,  cordate-hastate  leaves,  and  beautiful — 
blue-coloured  or  purplish  funnel-shaped  flowers.    This  plant  is 
native  of  Mexico,  growing  at  an  elevation  of  a  mile  or  more  abov 
the  sea,  in  the  neighbourhood  of  the  town  of  Xalapa  or  Jalapa 
from  which  the  medicine  derived  its  name.    The  root  or  tuber,  afte 
being  dug  up,  is  dried  whole,  or  sliced,  or  deeply  incised  to  aid  i 
the  drying,  and  is  then  sent  in  bags  to  Vera  Cruz,  whence  it 
exported. 

Properties.     The  drug  as  brought  to  us  consists  of  the  driec^ 
tubers,  either  whole,  or  in  longitudinal  or  transverse  slices,  ani^  - 
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often  incised  in  different  directions.  They  vary,  in  magnitude,  from 
that  of  a  large  chestnut  to  nearly  the  size  of  the  fist.  They  are 
irregularly  pear-shaped,  roundish,  ovate,  or  somewhat  spindle- 
shaped,  much  wrinkled,  heavy,  compact,  hard,  and  brittle,  with  a 
fracture,  which,  in  the  perfectly  sound  root,  is  somewhat  shining 
and  resinous  in  appearance.  The  colour  of  the  outer  surface  is 
dark-brown  or  gray,  that  of  the  fractured  surface  diversified  with 
alternating  veins  of  a  dark  and  shining,  and  of  a  yellowish-gray  and 
amylaceous  aspect;  the  former  being  denser  and  harder  than  the 
latter.  The  more  there  is  of  the  darker-coloured  portion,  the 
stronger  may  the  root  be  deemed  in  purgative  power.  The  powder 
is  ycIlowish-gray.  Jalap  has  a  heavy  and  sweetish  odour;  and  the 
powder,  when  inhaled  into  the  nostrils  and  throat,  is  highly  irri- 
tant, and  provokes  sneezing  and  coughing.  The  taste  is  sweetish, 
disagreeable,  and  decidedly  acrid.  It  yields  its  purgative  properties 
entirely  to  alcohol.  Water  extracts  these  very  imperfectly,  if  at 
all,  but  dissolves  certain  mucilaginous  or  extractive  matters,  which 
appear  to  have  a  qualifying  influence  over  the  cathartic  action  of 
the  jalap,  and  have  been  said  to  be  somewhat  diuretic.  Diluted 
alcohol  is  the  best  solvent. 

Chief  Oonstituents.  The  prominent  ingredients  of  jalap,  besides 
ligneous  fibre,  are  on  the  one  hand  resinous  matter  soluble  only  in 
alcohol,  and  on  the  other  starch,  gummy,  extractive,  and  saccharine 
matters  which  are  dissolved  by  water.  The  purgative  property 
resides  in  the  former.  As  the  resin  is  an  officinal  preparation,  the 
mode  of  preparing  it,  and  its  peculiar  properties  will  be  detailed 
when  the  different  forms  in  which  jalap  is  administered  are  con- 
sidered. 

Jalap  in  tubers  is  sometimes  attacked  by  worms,  which,  however, 
confine  themselves  to  the  amylaceous  portion,  leaving  the  dark 
resinous  part  unconsumed ;  so  that,  instead  of  being  weakened,  the 
purgative  power  of  the  root  is  relatively  increased.  Light,  whitish, 
amylaceous,  or  woody  pieces  are  inferior,  and  should  be  rejected  in 
pulverization.  The  drug  is  often  adulterated;  and,  in  employing 
the  powder,  as  obtained  indiscriminately  in  the  drug  market,  I  have 
often  found  it  to  fail  of  producing  any  decided  effect,  in  the  ordi- 
nary medicinal  doses. 

Medical  Effects  and  Uses.  Jalap  was  known  in  Europe  near 
the  beginning  of  the  seventeenth  century.  It  is  locally  irritant ; 
and,  when  confined  in  the  alimentary  canal  in  dogs,  as  by  tying 
the  oesophagus,  two  drachms  of  it  are  said  to  have  proved  fatal, 
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probably  by  provoking  gastric  iDflammation.  In  the  haman  sub- 
ject, in  full  doses,  it  operates  briskly  as  a  cathartic,  producing 
copious  watery  discharges,  and  sometimes  causing  nausea  and  grip- 
ing, by  its  irritant  influence  on  the  mucous  membrane.  It  takes 
rank,  therefore,  with  the  hydragogues;  but,  though  somewhat  acrid, 
it  is  scarcely  sufficiently  irritant  to  merit  a  place  among  the  drastic 
purges.  In  excessive  doses  it  may  produce  hypercathands,  and 
thus  possibly  endanger  life  in  feeble  persons ;  but  I  have  met  with 
no  instance  of  death  from  it  on  record.  In  the  ordinary  medicinal 
doses,  it  is  perfectly  safe,  and  may  be  given  even  to  children  with- 
out hesitation  when  indicated.  It  has  no  heating  effect  on  the  sys- 
tem, and  no  direct  tendency  to  excite  the  circulation.  It  probably 
operates  mainly  by  a  direct  influence  on  the  alimentary  canal;  but 
is  said  to  purge  when  applied  to  a  wound,  and  would  seem,  there- 
fore, to  be  capable  of  acting  through  the  circulation. 

Jalap  may  be  administered  in  any  case,  where  a  cathartic  of  brisk 
and  rather  quick  action  is  required ;  and  may,  therefore,  be  given 
in  febrile  and  inflammatory  diseases,  with  a  sthenic  state  of  sys- 
tem; and  its  hydragogue  property  particularly  adapts  it  to  drop- 
sical affections,  in  which  the  purgative  treatment  may  be  preferred. 
It  is,  however,  seldom  administered  alone;  being  generally  em- 
ployed to  give  increased  energy  to  other  cathartics,  given  with 
some  special  view. 

It  is  very  often  combined  with  calomel^  in  the  treatment  of  cases 
requiring  the  stimulant  influence  of  the  latter  remedy  upon  the 
liver;  as  in  the  commencement  of  bilious  and  yellow  fevers,  hepatic 
inflammation,  and  the  congestion  of  the  portal  circulation,  so  apt  to 
occur  in  hot  seasons  and  tropical  latitudes.  The  powerful  revulsive 
influence  of  this  combination  upon  the  abdominal  viscera  renders  it 
also  peculiarly  useful  in  strong  vascular  determination  to  the  brain, 
as  in  existing  or  threatened  apoplexy,  meningitis,  and  acute  mania. 

Another  frequent  combination  of  jalap  is  with  cream  of  iariar^  th^ 
refrigerant  influence  of  which  unites  with  the  powerful  hydragogue 
action  of  the  former,  to  render  the  mixture  efficacious  in  dropsies^ 
particularly  those  of  a  febrile  or  inflammatory  character.    The  sam^ 
combination  is  very  useful  in  rheumatic  and  scrofulous  infiamma^ — 
tion  of  the  larger  joints,  attended  with  some  fever.    The  late  Dr  - 
Physick  used  to  employ  it  with  great  effect,  in  connexion  with  rest, 
and  a  restricted  diet  of  mush  and  milk,  in  the  treatment  of  inflam  - 
mation  of  the  hip  and  knee-joints  in  children.    He  gave  a  full  dose, 
two  or  three  times  a  week,  and  noticed  that,  instead  of.  becomingf 
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emaciated,  children  not  unfrequently  grew  fat  under  the  treatment, 
as  the  local  disease  diminished. 

Administration.  The  dose  of  jalap  is  from  fifteen  to  thirty  grains. 
Twenty  grains  is  a  full  medium  dose,  if  the  medicine  is  of  good 
quality.  To  a  child  three  or  four  years  old  from  four  to  eight 
grains  may  be  given.  For  children  younger  than  this  the  medicine 
is  rarely  required. 

A  favourite  combination  of  Dr.  Bush  was  ten  grains  of  calomel 
and  ten  of  jalap.  Five  grains  of  the  former  and  fifteen  of  the  latter 
may  also  be  given  advantageously. 

When  combined  with  cream  of  tartar,  from  ten  to  twenty  grains 
may  be  given  with  one  or  two  drachms  of  the  salt.  In  the  officinal 
Compound  Powder  of  Jalap  (PuLViS  jALAP-fi  CoMPOSlTUS,  U.  S.^ 
Lond.^  JSd.j  Dub.)  one  part  of  jalap  is  mixed  with  two  of  cream  of 
tartar,  and  the  mixture  is  given  in  the  dose  of  from  thirty  grains 
to  a  drachm ;  but  the  proportion  of  bitartrate  of  potassa  is  too  small 
to  have  any  very  perceptible  effect. 

The  powder  may  be  given,  mixed  with  syrup  or  molasses.  Its 
large  bulk  renders  it  desirable  to  obtain  the  virtues  of  the  medi- 
cine in  a  concentrated  state.  Hence  difierent  extracts  have  been 
prepared,  and  are  much  used.  According  to  the  late  Dr.  Duncan, 
the  aqueous  extract  of  jalap  purges  moderately  with  little  griping, 
and  increases  the  fiow  of  urine.  That  obtained  from  the  root  pre- 
riously  exhausted  by  alcohol,  does  not  purge,  but  acts  as  a  diuretic. 
The  alcoholic  extract  purges  actively,  and  often  gripes  severely. 
The  inference  is  that,  to  obtain  the  virtues  of  jalap  in  an  extract, 
the  best  measure  is  to  employ  both  menstrua.  This  plan  has  been 
adopted  in  the  U.  S.  Pharmacopoeia. 

Extract  of  Jalap  (ExTRACTUM  Jalap-S,  U.  /?.,  Land.)  is  prepared 
by  first  exhausting  jalap  with  alcohol,  and  subsequently  with  cold 
water,  evaporating  the  tincture  and  infusion  separately  to  the  con- 
nstence  of  honey,  then  mixing  them,  and  evaporating  to  dryness. 
A  reddish-brown  extract  is  thus  procured,  having  all  the  medical 
properties  of  jalap,  and  producing  the  same  effects  in  a  dose  some- 
what more  than  half  that  of  the  powder,  say  about  twelve  or  fifteen 
grains.  It  is,  however,  much  more  used  in  combination  than  sepa- 
rately, and  is  one  of  the  ingredients  in  the  compound  cathartic 
pills. 

Alcoholic  Extract  of  Jalap  (Extractum  sive  Resina  Jalap^  Ed.) 
18  prepared  by  simply  treating  jalap  with  alcohol,  and  evapor- 
ating the  tincture.    The  resin  is  thus  obtained  dark-coloured  and 
VOL.  II.— 33 
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impure.    If  it  be  desired  to  procure  it  pure,  jalap,  mixed  with  ani- 
mal charcoal,  may  be  percolated  with  alcohol,  and  the  tincture  thus 
obtained  precipitated  with  water.    The  resulting  product  is  per- 
fectly white,  and  operates  actively  in  the  dose  of  from  three  to  fire 
grains.    But  the  resin  of  jalap  is  apt  to  act  harshly,  and  to  produce 
griping  pains;  and  it  is  considered  best  to  modify  it  by  admixture 
with  some  demulcent  substance,  as  sugar  or  almond  ejnulsion.    It 
is  probable  that  the  mucilaginous  and  extractive  matters  in  jalap 
serve  a  useful  purpose,  by  qualifying  the  harshness  of  the  resinoas 
ingredient,  through  their  intimate  admixture.    The  U.  S.  and  Lon- 
don extract  is,  I  think,  on  this  account  preferable;  and,  if  it  be  the 
fact,  as  has  been  supposed,  that  the  matter  soluble  only  in  water 
acts  as  a  diuretic,  this  is  another  ground  for  the  preference  of  it, 
especially  in  dropsical  diseases.    The  medium  dose  of  the  impure 
alcoholic  extract  is  seven  or  eight  grains. 

Tincture  of  Jalap  (TiNCTURA  Jalap jb)  is  officinal  with  all  the 
authorities,  both  British  and  American.  The  dose  is  one  or  two 
fluidrachms,  which  may  be  added  to  cathartic  infusions  or  mixtures, 
to  give  them  increased  activity,  or  render  them  somewhat  more 
stimulant  to  the  stomach. 


VII.  MAY-APPLE. 

PODOPHYLLUM.   U.S. 

Origin.  Podophyllum  is  the  officinal  name  adopted  for  the  root 
of  Podophyllum  peltcUum,  commonly  called  may-apple^  or  mandraht, 
an  indigenous  perennial  herbaceous  plant,  growing  in  woods,  newly 
cleared  grounds,  and  low  meadowy  places,  in  most  parts  of  the 
United  States.  The  root  or  rhizome  runs  horizontally  a  little  below 
the  surface,  and  at  intervals  sends  up  single  stems,  which  soon  divide 
into  two  leafstalks,  each  bearing  a  broad  shield-like,  deeply  lobed 
leaf,  into  the  back  of  which  it  is  inserted.  From  the  fork  of  the 
stem  springs  a  short  peduncle,  bearing  a  handsome  white  flower, 
appearing  in  spring,  and  followed  by  the  fruit,  which,  when  ripe 
early  in  the  autumn,  is  about  the  size  and  shape  of  a  lime.  The 
root  is  collected  after  the  fall  of  the  leaf  in  autumn. 

Properties.  As  kept  in  the  shops,  the  root  is  in  pieces  of  variable 
length,  about  two  lines  thick,  swelling  into  knots  at  short  interval 
wrinkled  longitudinally,  of  a  dark  reddish-brown  colour  externally 
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and  whitish  within.  Lighter-coloured,  yellowish  radicals  usually 
accompany  it,  either  separate,  or  connected  at  the  joints.  The 
coloar  of  the  powder  is  yellowish-gray.  The  smell  of  the  root  in 
powder  is  sweetish  and  not  disagreeable;  its  taste,  bitterish,  sub- 
ierid,  and  nauseous.  It  imparts  its  bitterness  to  water,  and  all  its 
Tirtoes  to  alcohol,  which  is,  therefore,  the  better  menstruum. 

Chief  Gmsiitttents.  A  bitter  principle  was  extracted  from  the  root 
by  Mr.  Wm.  Hodgson,  Jun.,  which,  however,  does  not  seem  to  pos- 
K88  its  purgative  properties.  These  appear  to  depend  on  resinous 
matter,  which,  according  to  Mr.  John  R.  Lewis,  consists  of  two  dis- 
tinct resins,  one  soluble  in  ether  and  alcohol,  the  other  only  in  alco- 
hol, and  both  possessed  of  cathartic  properties.  According  to  Dr. 
Vanlius  Smith,  the  resin  may  be  obtained  pure  and  white  by  pre- 
dpitating  the  tincture  with  water,  as  in  the  mode  for  preparing  the 
pure  resin  of  jalap.  In  this  state,  it  produces  purgative  effects  in 
tbe  dose  of  two  or  three  grains,  and  appears  to  merit  the  name  gf 
jKArphyllin  proposed  for  it.   {U.  S.  Dispensatory.) 

Medical  Properties  and  Uses.  Podophyllum  is  an  energetic  cathartic, 
producing,  in  a  full  dose,  several  copious  watery  stools,  without  much 
uneasiness  to  the  patient,  though,  like  most  other  active  cathartics, 
it  occasionally  causes  nausea  and  griping.    It  has  been  thought  to 
wsemble  jalap  closely  in  its  purgative  properties;  and  this  opinion, 
which  was  the  result  of  observation,  has  been  confirmed  by  the 
discovery  of  a  similar  analogy  in  the  nature  of  its  cathartic  principle. 
It  may  be  substituted  for  jalap  in  all  cases  in  which  that  medicine 
i  applicable,  though  believed  to  be  somewhat  slower  in  its  opera- 
tion.   A  respectable  medical  practitioner  in  the  country  informed 
me  that,  in  small  doses,  insufficient  to  purge,  he  uses  this  medi- 
doe  habitually  in  phthisis  and  other  pulnipnary  affections,  having 
found  it  to  allay  cough  and  diminish  the  frequency  of  the  pulse. 
It  is  said  also  to  be  alterative  in  its  action  on  the  liver.  The  medium 
ioae  for  full  purgative  effect  is  twenty  grains. 

Eciract  of  May-apple  (ExTRACTUM  PoDOPHYLLi,  U.  S.)  is  directed 
)y  our  Pharmacopoeia  to  be  prepared  from  the  root,  in  the  same 
nanner  as  the  extract  of  jalap.  It  has  all  the  virtues  of  the  root, 
tod  may  be  given  in  the  dose  of  from  five  to  fifteen  grains.  The 
)ure  resin,  as  stated  above,  is  much  more  powerful ;  operating  in 
he  dose  of  two  or  three  grains;  but  it  is  also  more  apt  to  irritate. 
Nhen  employed,  it  should  be  conjoined  with  some  demulcent  sub- 
itance  to  cover  its  acrimony. 
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b.  Saline  Purgatives, 

Most  of  the  salts  of  the  alkalies,  and  the  soluble  salts  of  the 
alkaline  earths  act  as  cathartics,  when  given  in  quantities  sufficiently 
large.  Some  of  them,  however,  have  other  properties  which  forbid 
their  use  in  large  doses;  others  are  not  sufficiently  certain  and 
regular  in  their  operation  for  practical  purposes;  and  compara- 
tively few  are  actually  employed  as  cathartics.  I  shall  treat  only 
of  the  sulphates  of  magnesia,  soda,  and  potassa,  the  phosphate  of 
soda,  the  bitartrate  and  tartrate  of  potassa,  the  tartrate  of  potassa 
and  soda,  and  the  citrate  of  magnesia. 

Effects  on  the  System,  When  one  of  the  salts  is  administered  in 
small  doses,  insufficient  to  act  as  a  cathartic,  and  frequently  repeated, 
it  oflen  appears  to  operate  as  an  arterial  sedative  or  refrigerant  on 
the  system  at  large,  somewhat  reducing  the  circulation  and  general 
temperature,  and  very  generally  increasing  one  or  more  of  the 
secretions,  especially  the  urine  or  perspiration.  Under  these  cir- 
cumstances, the  salt  is  absorbed,  acts  through  the  blood  directly 
upon  the  circulatory  organs,  and,  being  thrown  off  by  the  kidneys 
or  skin,  stimulates  their  excretory  function. 

In  relation  to  the  salts  of  the  vegetable  acids  which  pursue  this 
course,  it  is  believed  that,  in  the  process  of  absorption,  or  anterior 
to  it,  their  acid  is  separated  and  undergoes  digestion,  and  the  base 
enters  the  circulation,  and  escapes  by  the  emunctories,  either  in  the 
form  of  a  carbonate  or  a  chloride,  or  in  some  other  state  of  saline 
combination.  The  salts  with  mineral  acids  are  absorbed  unaltered, 
or  undergo  change  through  reaction  with  other  salts  or  acids 
they  may  happen  to  meet  with,  according  to  the  predominance  of 
affinities. 

More  largely  given,  the  salts  act  in  general  very  promptly  as 
cathartics,  producing  liquid  evacuations  even  in  small  doses,  and,  in 
the  full  dose,  operating  usually  more  than  once,  with  copious  wa- 
tery discharges,  and  little  pain  or  discomfort  to  the  patient.  They 
produce  the  cathartic  effect  by  increasing  the  serous  exhalation 
from  the  mucous  membrane;  and,  being  mainly  carried  o£f  with 
the  contents  of  the  bowels,  are  less  liable  to  absorption,  and  conse- 
quently less  disposed  to  produce  a  direct  refrigerant  effect,  or  to  act 
upon  other  emunctories.  Their  chief  influence,  therefore,  is  deple- 
tory ;  but  it  can  scarcely  be  doubted  that  they  are  partially  ab- 
sorbed, and  in  some  degree  operate  ^  direct  arterial  sedatives,  and 
secretory  excitants.    It  is  not  merely  water  that  they  separate  from 
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the  blood,  but  soluble  animalized  matters  also,  on  whicli  the  circu- 
lating fluid  depends  in  part  for  its  nutritive  properties.  Through 
this  combined  influence,  they  have  a  powerful  effect  in  reducing 
the  quantity  and  character  of  the  blood,  and  thus  diminishing  the 
force  of  the  circulation,  the  heat  of  the  body,  and  the  general 
strength.  Though  thus  energetic  in  modifying  the  condition  of  the 
system,  they  are  usually  mild  in  their  manner  of  operating,  and,  if 
properly  administered,  are  little  apt  to  produce  injurious  irritation 
of  the  mucous  membrane. 

A  result  I  have  often  noticed,  after  the  free  operation  of  one  of 
the  saline  cathartics,  is  a  diminution  of  the  secretion  of  bile,  as  in- 
dicated by  a  deficiency  or  want  of  its  colouring  matter  in  the  pas- 
sages. This  is  obviously  owing  to  the  depletion  from  the  portal 
system  through  its  radicals;  so  that  the  blood  goes  to  the  liver  di- 
minished in  quantity  and  lowered  in  quality,  and  for  a  time  inade- 
qaatc  to  the  due  stimulation  of  that  organ. 

The  saline  cathartics  lose  their  power,  upon  repetition,  less  than 
any  other  medicines  of  this  class.  I  have  known  small  doses  of 
sulphate  of  magnesia  to  be  taken  every  few  days  for  months,  and 
somewhat  irregularly  even  for  many  years,  and  yet  to  operate  as 
readily  in  the  end  as  at  the  beginning. 

Mode  of  Operating.  The  most  reasonable  explanation  of  the  pur- 
gative operation  of  saline  substances  appears  to  be,  that,  by  a  direct 
stimulant  influence  on  the  capillaries  of  the  gastro-intestinal  mucous 
membrane,  they  invite  into  them  an  additional  quantity  of  blood, 
which  excites  them  to  increased  exhalation.  Some  are  disposed  to 
explain  the  phenomena  on  pure  physical  principles.  A  strong  saline 
solution  outside  of  the  blood-vessels  causes,  they  say,  an  endos- 
motic  current  from  the  thinner  serum  of  the  blood,  into  the  more 
concentrated  liquid  of  the  bowels.  On  the  contrary,  a  very  weak 
solution,  being  less  dense  than  the  serum,  enters  the  blood  through 
the  same  law.  Hence  a  large  dose  of  one  of  the  salts  purges, 
while  a  small  one  is  absorbed,  and  acts  on  the  system  and  the 
emunctories.  But,  unfortunately,  the  theory  does  not  conform  alto- 
gether with  well-known  facts.  A  saline  solution  is  not  most  apt  to 
purge  when  most  concentrated ;  and  very  weak  solutions,  taken 
with  a  large  quantity  of  liquid,  do  often  purge  with  considerable 
activity;  as,  for  example,  many  of  the  cathartic  mineral  waters, 
which  contain  a  relatively  small  proportion  of  saline  matter. 

The  fact  seems  simply  to  be,  that  a  very  strong  solution  irritates 
80  highly,  as,  upon  principles  already  sufficiently  explained,  to  im- 
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pair  the  functions  of  the  membrane,  and,  among  others,  that  of 
secretion,  and  may  even  induce  serious  inflammation ;  a  less  con- 
centrated solution,  though  still  rather  strong,  simpl;  irritates  to  the 
point  of  increasing  secretion,  and  consequently  purges;  while  a 
very  weak  one,  if  in  moderate  quantity,  scarcely  irritates  at  all, 
and  is  consequently  absorbed.  If  the  weak  solution  be  taken  in 
very  large  amount,  as  when  glass  after  glass  of  a  natural  mineral 
water  is  drank,  the  distention  by  quantity,  added  to  the  slight 
irritant  influence  of  the  salt,  is  sufficient  to  stimulate  the  peristaltic 
movement.  Some  interesting  experiments  upon  this  point  have 
been  made  by  Dr.  Joseph  Jones,  which  tend,  on  the  whole,  to  con- 
firm the  views  here  taken.  (See  Am.  Joum.  of  Med.  Sci.^  N.  S.  xxxi. 
61.) 

Therapeutic  Applxcaiiarf.  The  saline  cathartics  are  especially 
adapted,  by  their  peculiar  properties,  to  cases  of  disease,  in  which, 
in  connexion  with  a  purgative  action  on  the  bowels,  there  are 
indications  for  depletion  from  the  blood-vessels,  and  a  refrigerant 
effect  on  the  system. 

1.  Hence,  they  are  well  adapted  to  acute  inflammation^  with  or 
without  fever;  and,  to  a  certain  extent,  are,  upon  the  same  princi- 
ples, applicable  to  the  chronic  forms.  They  are,  indeed,  almost 
universally  used  in  this  class  of  affections,  when  a  purgative  is 
wanted.  Very  often,  especially  in  the  milder  cases,  they  are  alone 
sufficient  for  the  treatment.  I  have  often  known  a  commencing 
inflammation,  as  of  the  fauces,  for  example,  to  be  entirely  set  aside 
by  a  full  dose  of  Epsom  salt,  with  a  low  diet.  But,  in  severer 
cases,  it  is  customary  to  commence  the  treatment  with  some  other 
more  energetic  cathartic,  capable  of  a  more  powerful  revulsive  in- 
fluence, as  calomel  and  jalap,  calomel  and  rhubarb,  compound 
cathartic  pills,  &c. ;  and  afterwards  to  trust  the  case  to  the  saline 
remedies  of  the  class,  sometimes,  when  a  more  than  usually  effective 
impression  may  be  required,  combined  with  senna  and  manna,  as 
in  the  Hack  draught. 

2.  Fevers  of  a  sthenic  character  are  also  very  advantageously 
treated  with  saline  cathartics,  often,  indeed,  to  the  exclusion  of  all 
other  medicines  belonging  to  the  class;  though  peculiar  circum- 
stances sometimes  call  for  special  cathartics,  as  when  calomel  is 
wanted  to  correct  hepatic  torpor  and  portal  congestion ;  castor  oil, 
in  cases  attended  with  irritation  or  inflammation  of  the  intestinal 
mucous  membrane ;  magnesia,  to  correct  acid  in  the  stomach  or 
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bowels;  and  one  or  more  of  the  drastics,  to  create  a  powerful  revul- 
sion from  the  head  towards  the  alimentary  canal. 

3.  In  cases  of  large  feculent  accumulation^  producing  obstruction  of 
tJie  bowels^  the  more  energetic  saline  cathartics  often  operate  hap- 
pily, through  the  abundance  of  the  watery  secretion  they  occasion, 
which  tends  to  soften  and  break  down  the  consolidated  mass,  by 
insinuating  itself  between  the  mass  and  the  sides  of  the  bowel,  or 
even  into  its  very  substance. 

4.  When  a  prompt  and  thorough  evacuation  of  the  bowels  may  be 
required,  and  castor  oil  may  be  rejected,  or  not  sufficiently  active, 
the  saline  cathartics  are  often  resorted  to  with  advantage;  being 
usually  combined  with  magnesia  or  its  carboiiate,  when  excess  of 
acid  is  at  the  same  time  present. 

6.  In  the  treatment  of  dropsy,  whenever  cathartics  are  indicated, 
the  saline  are  among  the  most  efficient,  through  their  hydragogue 
operation,  and  the  consequent  promotion  of  absorption.  It  is  to 
the  febrile  form  of  dropsy  that  they  are  peculiarly  adapted. 

6.  They  may  be  used  generally  when  it  is  desired  to  evacuate 
the  bowels,  without  reference  to  special  indications ;  care,  however, 
being  taken  that  no  existing  contraindication  be  neglected. 

7.  Finally,  they  are  often  called  for,  to  hasten  the  operation  of 
other  and  slower  cathartics,  given  with  some  special  view. 

The  chiet  contraindication  is  a  state  of  debility,  in  which  no  blood 
can  be  spared,  and  evacuation  of  the  bowels,  should  it  be  necessary 
or  desirable,  must  be  effected  by  cathartics  operating  exclusively 
on  the  motor  function.  The  salts  are  also  contraindicated  in  local 
debility  of  the  stomach  and  bowels,  which  they  tend  to  aggravate,  and 
in  torpor  of  the  liver,  unless  they  are  given  in  connexion  with  a 
mercurial  alterative. 


I.  SULPHATE  OF  MAGNESIA. 

MAGNESIA  SULPHAS.   U.  S.,  Lond.,  Ed.,  Dub. 

Syn,    Epsom  Salt. 

Preparation.  Sulphate  of  magnesia  exists  in  nature  as  an  in- 
gredient of  sea  water,  and  the  water  of  certain  springs,  and  is 
occasionally  found  in  caves,  and  efflorescing  on  the  surface  of  soils, 
which  either  contain  it,  or  the  materials  out  of  which  it  is  formed 
by  chemical  reaction.  For  use  it  has  been  procured  from  various 
sources.    Formerly  most  of  the  salt  used  was  obtained  by  evapo- 
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ration  and  crystallization,  from  bittern,  which  is  the  mother-water 
left  after  the  crystallization  of  common  salt  from  concentrated  sea- 
water.  Thus  procured,  however,  the  salt  contained  a  little  chlo- 
ride of  magnesium,  which,  from  its  deliquescent  property,  disposed 
it  to  be  always  moist.  In  Great  Britain,  most  of  it  is  now  prepared 
from  magnesian  limestone,  consisting  of  the  carbonates  of  mag- 
nesia and  lime,  which,  being  treated  with  dilute  sulphuric  acid, 
yields  the  sulphates  of  magnesia  and  of  lime,  which  are  separable 
by  their  very  different  solubilities.  Our  own  markets  are  chiefly 
supplied  with  a  beautiful  form  of  the  salt,  largely  manufactured,  in 
Philadelphia  and  Baltimore,  from  maguesite  or  silicated  hydrate  of 
magnesia,  by  saturating  the  powdered  mineral  with  sulphuric  acid, 
calciniDg  the  resulting  compound  in  order  to  separate  iron,  and 
then  purifying  the  sulphate  of  magnesia  by  repeated  solution  and 
crystallization. 

Properties,  As  usually  kept  in  the  shops,  sulphate  of  magneria 
is  in  fine  transparent  acicular  crystals,  produced  by  agitating  tbe 
solution  at  the  moment  of  crystallization.  When  carefully  crystal- 
lized, it  forms  larger  four-sided  prisms,  terminated  by  two  or  four 
sided  summits.  It  is  slightly  efflorescent,  inodorous,  of  a  saline, 
bitter,  nauseous  taste,  soluble  in  its  own  weight  of  water  at  60^ 
Fahr.,  and  in  three-quarters  of  its  weight  of  boiling  water,  and 
insoluble  in  alcohol.  When  heated,  it  melts  in  its  water  of  crystal- 
lization, which  is  driven  off  by  a  continuance  of  the  heat.  The 
crystals  contain  about  61  per  cent,  of  water  of  crystallization ;  and 
the  salt  is  consequently  twice  as  strong  in  tbe  anhydrous  form  as 
in  the  crystallized.  In  the  latter  state,  it  consists  of  one  equivalent 
of  acid,  one  of  base,  and  seven  of  water. 

Incompatibks.  This  salt  is  decomposed  by  the  alkalies  and  their 
carbonates;  by  lime,  baryta,  and  their  soluble  salts ;  by  the  soluble 
salts  of  lead,  with  which  it  forms  insoluble  sulphate  of  lead;  by  a 
solution  of  nitrate  of  silver  containing  fifteen  grains  to  the  fluid- 
ounce  ;  and  by  solutions  of  the  protosalts  of  mercury,  but  not  the 
persalts  or  corrosive  sublimate. 

Medical  Uses,  Sulphate  of  magnesia  was  known  as  a  purgative 
so  long  since  as  near  the  close  of  the  seventeenth  century,  when  it 
was  procured  from  the  waters  of  Epsom  springs,  in  England,  by 
Dr.  Grew;  but  it  was  relatively  little  employed  until  after  the 
beginning  of  the  present  century.  It  is  now  the  saline  cathartic 
most  used,  having  for  more  than  thirty  years  superseded  sulphate 
of  soda,  and  completely  usurped  the  common  name  of  aalis^  form- 
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erly  attached  to  that  cathartic.  It  is  an  excellent  saline  purgative, 
possessing  all  the  properties  of  this  subdivision  of  cathartics  in  a 
high  degree,  and  preferable  to  sulphate  of  soda,  which  alone  equals 
it  in  efficiency,  on  account  of  its  less  disagreeable  taste,  and  greater 
acceptability  to  the  stomach.  It  may,  therefore,  be  used  for  all  the 
purposes  to  which  the  saline  cathartics  are  applicable.  In  colica 
pictonum,  it  has  the  additional  advantage  of  forming  an  insoluble 
sulphate  of  lead  with  any  salt  of  that  metal  which  may  happen  to 
be  in  the  primse  viaB,  and  thus  acting,  in  some  measure,  as  an  anti* 
dote. 

The  full  medium  dose  of  the  salt  is  an  ounce;  but  it  will  gene- 
rally operate  in  half  the  quantity;  and  even  a  drachm  or  two, 
taken  before  breakfast  or  at  bedtime,  will  often  open  the  bowels 
once  at  least.  The  dose  may  be  given  dissolved  in  from  two  to 
four  ounces  of  water.  When  the  stomach  is  irritable,  the  best  mode 
of  exhibition  is  in  solution  in  carbonic  acid  water,  flavoured  with 
lemon  syrup.  The  unpleasant  effect  of  its  taste  may  be  entirely 
counteracted  by  the  following  method  of  exhibition.  The  requisite 
dose  being  dissolved  in  the  least  quantity  of  water,  let  the  patient 
draw  a  full  breath,  then  swallow  the  solution  quickly,  and  im- 
mediately afterwards  a  little  lemonade,  or  some  other  agreeably 
sapid  liquid,  before  allowing  the  breath  to  escape.  Persons  who 
usually  shudder  at  the  thought  of  the  medicine,  can  take  it  in  this 
way  without  the  least  inconvenience. 

This  salt  is  oft;en  given  with  the  infusion  of  senna,  the  griping 
effect  of  which  it  is  thought  to  counteract;  and  frequently  also 
with  magnesia,  when  there  is  excess  of  acid  in  the  primes  vice.  In 
gouty  and  rheumatic  diseases  it  is  often  associated  with  magnesia 
and  wine  of  colchicum  root,  as  recommended  by  Scudamore.  The 
formula  which  I  generally  employ  is  half  an  ounce  of  the  sulphate, 
half  a  drachm  of  the  magnesia,  and  twenty  drops  of  the  wine. 


II.  SULPHATE  OF  SODA. 

SOD^  SULPHAS.  U.S^  Lond.,  Ed.,  Dub. 

Syn.    Glauber's  Salt. 

Preparation.  Though  sulphate  of  soda  exists  in  nature,  in  cer- 
tain springs  and  ponds,  it  is  always  obtained  for  use  artificially, 
being  usually  the  residue,  or  an  incidental  product  of  chemical 
processes,  intended  for  the  preparation  of  some  other  substance. 


522  LOCAL  BEMKDDES.  tPABT  IL 

Thus,  it  is  left  when  common  salt  is  decomposed  by  sulphuric  add 
in  the  process  for  procuring  muriatic  acid,  and  is  obtained,  through 
the  reaction  of  the  same  materials,  as  one  of  the  steps  in  the 
manufacture  of  carbonate  of  soda  on  the  large  scale. 

Properties,  Sulphate  of  soda  is  in  large,  six-sided,  beautifully 
transparent,  striated  crystals,  which  effloresce  rapidly  on  exposure, 
and  are  almost  always  partially  effloresced  as  found  in  the  shops. 
In  time,  it  is  thus  completely  deprived  of  its  water  of  crystallizatioD, 
and  falls  into  an  opaque,  white  powder.  It  is  inodorous,  of  a  cool- 
ing, bitterish,  saline,  and  very  disagreeable  taste.  It  varies  ex- 
tremely in  solubility  with  the  temperature,  requiring  near  the 
freezing  point  about  20  parts  of  water,  and  at  about  91®  Fahr^ 
when  its  solubility  is  greatest,  only  about  one-third  of  its  weight; 
while  at  60^  it  requires  three  times  its  weight,  and  at  212°  its  own 
weight.  Alcohol  do^s  not  dissolve  it.  At  a  moderate  heat  it 
liquefies  in  its  water  of  crystallization,  upon  the  continuance  of  the 
heat  dries,  and  at  a  red  heat  melts,  and  loses  all  its  water,  amount- 
ing to  somewhat  more  than  55  per  cent.  It  consists  of  1  equivalent 
of  acid,  1  of  base,  and  10  of  water.  Of  course,  it  has  in  its  efflo-" 
resced  state  about  twice  the  strength  of  the  crystals. 

Incompatibles.  It  is  decomposed  by  carbonate  of  potassa,  and 
the  soluble  salts  of  lime  or  calcium,  baryta  or  barium,  lead,  and 
protoxide  of  mercury,  and  also  by  solutions  of  nitrate  of  silver 
containing  fifteen  grains  or  more  to  the  fluidounce. 

Medical  Uses.  This  salt  was  discovered  about  the  middle  of  the 
seventeenth  century  by  Glauber,  after  whom  it  was  named.  It  has 
the  pharacteristic  effects  of  the  saline  cathartics,  and  may  be  used 
for  all  the  purposes  which  they  are  given  to  fulfil.  It  was  for- 
merly in  common  use,  but  has  been  almost  entirely  superseded  by 
the  sulphate  of  magnesia.  Some,  however,  by  a  singular  idiosyn- 
crasy, prefer  its  taste  to  that  of  the  latter  salt;  and  these  should 
always  be  gratified  in  their  choice.  The  medium  full  dose  of  the 
crystals  is  an  ounce.  When  taken,  it  should  be  dissolved  in  waters 
little  heated,  by  which  its  solution  is  much  more  speedily  eflfected 
than  by  cold  water. 
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III.  SULPHATE  OF  POTASSA. 

POTASSjE  sulphas.  U.S.,  Land.,  Ed,  Dub. 

Syn.    Vitriolated  Tartar. 

PreparoUunu  This  is  usually  a  secondary  product  of  chemical 
jsoceases,  intended  for  the  preparation  of  other  substances.  One  of 
i^iue  is  the  process  for  procuring  nitric  acid  from  nitrate  of  potassa 
Igr  the  addition  of  sulphuric  acid,  which,  in  order  to  insure  the 
iiDinplete  decomposition  of  the  salt,  is  used  in  such  proportion  as  to 
fann  a  bisulphate  with  the  potassa  left  behind,  when  the  nitric  acid 
ptnes  over.  The  bisulphate  is  converted  into  the  sulphate,  either 
bj  the  addition  of  carbonate  of  potassa,  or  by  abstracting  the  ex- 
mm  of  sulphuric  acid  by  means  of  lime  or  its  carbonate,  or  by 
%nitiog  the  salt  so  as  to  decompose  and 'drive  off  the  excess 
of  acid. 

Properties.  Sulphate  of  potassa  crystallizes  in  the  form  of  short 
sided  prisms,  ending  in  six-sided  pyramids;  or  the  two  pyramids 
united  at  their  base,  without  the  intervening  prism.  They  are 
irhite,  very  hard,  without  smell,  of  a  bitterish,  saline,  unpleasant 
tMte,  unchangeable  in  the  air,  soluble  at  ordinary  temperatures 
ift  a  proportion  of  water  varying,  according  to  different  authorities, 
horn  9.5  to  16  parts,  considerably  more  soluble  in  boiling  water, 
and  insoluble  in  alcohol.  They  decrepitate  when  thrown  into  the 
tn,  but  contain  no  water  of  crystallization.  The  salt  consists  of  1 
«^  of  sulphuric  acid  and  1  of  potassa. 

Ineompatibles.  Sulphate  of  potassa  is  decomposed  by  the  soluble 
adts  of  lime,  baryta,  silver,  and  lead.  Tartaric  acid  added  to  its 
sedation  throws  down  the  bitartrate  of  potassa. 

Medical  Properties.  Until  recently,  sulphate  of  potassa  was  con- 
ridered  as  a  mild  and  quite  safe  cathartic,  having  the  general  pro- 
perties of  the  saline  substances  belonging  to  the  class,  with  the 
iddition  of  deobstruent  properties  in  small  doses,  which  were  sup- 
posed to  render  it  valuable  in  certain  cases  of  disease.  But,  in  the 
jear  1843,  attention  was  called,  in  the  Pharmaceutical  Journal  and 
Transactions  (iii.  256),  to  its  supposed  possession  of  poisonous  pro- 
perties, in  consequence  of  death  having  occurred,  in  several  in- 
stances, to  patients  under  its  use.  In  one  case,  which  occurred  in 
England,  two  ounces  were  given  at  once,  on  two  successive  occa- 
noas,  to  a  pregnant  woman,  who  was  seized  with  violent  vomiting, 
followed  by  great  exhaustion  and  death.    On  examination  of  the 
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body,  congestion  of  the  brain  was  found,  vitli  hemorrhage  to  the 
amount  of  two  ounces.  It  is  very  obvious  that  the  salt  was  not, 
in  this  case,  the  immediate  cause  of  death,  though  it  may  have  in- 
duced the  violent  vomiting,  and  this  may  have  led  to  an  apoplectic 
seizure,  by  the  rupture  of  a  blood-vessel  in  the  brain.  In  the  same 
paper,  other  cases  are  referred  to  which  had  happened  in  France 
not  long  previously.  A  puerperal  woman,  a  week  after  confine- 
ment, upon  taking  somewhat  less  than  two  drachms  of  the  salt,  wag 
seized  with  vomiting  and  violent  pains  in  the  stomach  and  limhs, 
which  recurred  with  increased  violence  at  each  of  five  succeeding 
doses  that  were  taken ;  and  death  happened  soon  afterwards.  But 
it  is  extremely  doubtful  how  far  the  fatal  result,  in  this  case,  was 
ascribable  to  the  salt,  considering  the  state  of  the  woman,  and  the 
fact  that  she  was  not  under  medical  attendance.  In  a  third  case, 
which  appears  to  be  well  authenticated,  a  female  who  was  but  just 
over  her  confinement,  but  was  in  good  health,  wishing  to  re- 
press a  too  abundant  secretion  of  milk,  took  six  hundred  grains  in 
three  doses.  The  first  dose  was  rejected,  the  second  induced  vomit- 
ing, purging,  and  cramps,  and  after  the  third  she  died  with  symp- 
toms of  cholera.  After  death,  a  portion  of  the  salt  was  found 
undissolved  in  the  stomach,  which  exhibited  signs  of  inflammation. 
From  the  above  facts,  and  from  others  which  have  been  pu^^lished, 
it  may  be  concluded  that,  in  over-doses,  sulphate  of  potassa  is  capa- 
ble, in  certain  cases,  of  producing  irritation  and  possibly  inflamma- 
tion of  the  stomach,  which,  through  the  excessive  vomiting  and 
purging  produced,  may  give  rise  to  fatal  prostration.  In  opposi- 
tion to  the  immense  mass  of  testimony  in  favour  of  the  general 
innocence  and  mildness  of  the  medicine,  the  facts  mentioned  afford 
no  ground  for  ascribing  poisonous  properties  to  the  salt ;  for  even 
the  most  innocent  substance,  given  in  great  excess,  or  under  cer- 
tain unfavourable  circumstances,  may  produce  the  same  efiect. 

Sulphate  of  potassa  has  been  much  used,  in  small  doses,  firom  a 
drachm  down  to  fifteen  grains,  as  a  mild  aperient  in  dyspepsia, 
chronic  hepatic  affections,  hemorrhoids,  &C.,  and  has  been  supposed 
by  some  to  possess  resolvent  or  deobstruent  properties  in  enlarged 
liver,  and  swollen  abdominal  glands  in  children.  It  has  been  usually 
given  for  this  purpose  in  connexion  with  rhubarb;  from  five  to  ten 
grains  of  the  root  being  mixed  with  from  fifteen  to  sixty  grains  of 
the  salt.  It  has  been  supposed  also  to  possess  the  property  of  re- 
straining the  secretion  of  milk;  and  an  idea  that  it  promotes  abor- 
tion must  have  got  abroad  among  the  vulgar,  for,  in  one  of  the 
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fatal  cases  above  referred  to,  it  was  given  with  a  view  to  that  effect. 
Nevertheless,  I  very  much  doubt  whether  it  has  any  other  powers 
than  those  which  belong  to  the  neutral  alkaline  salts  in  general. 

As  a  mild  purgative,  it  may  be  given  in  a  dose  of  from  three  to 
six  drachms:  but  care  should  be  taken  that  it  is  dissolved.  Its 
difficult  solubility  is  a  great  disadvantage;  and  it  is  highly  probable 
that,  when  it  has  produced  inflammation,  the  result  has  been  owing 
to  its  exhibition  in  the  state  of  powder,  the  hardness  of  the  spiculo) 
of  which  may  have  proved  the  source  of  the  injury. 


IV.  BITARTRATE  OF  POTASSA. 

POTASS^  BITARTRAS.  U.S.,  Land.,  Ed.,  Duh. 

Sym,  Cream  of  Tartar. — Crystals  of  Tartar. — Supertartrate  of  Potassa. 

Preparation.  The  juice  of  the  grape  contains  a  considerable  pro- 
portion of  bitartrate  of  potassa.  When  undergoing  the  vinous 
fermentation,  it  gradually  deposits  this  salt,  because  the  alcohol 
produced  renders  the  water  of  the  juice  less  capable  of  holding  it 
in  solution.  A  crust  is  thus  formed  upon  the  inner  surface  of  the 
cask,  which,  on  being  removed,  constitutes  crude  tartar,  or  argol. 
This  is  sometimes  white,  and  sometimes  reddish,  according  to  the 
character  of  the  wine.  The  bitartrate  of  potassa,  which  is  the  chief 
ingredient,  though  mixed  with  numerous  impurities,  is  obtained 
from  it  by  repeated  solution  in  water  and  crystallization.  The 
crystals  deposited  are  called  the  crystals  of  tartar.  In  the  process 
of  evaporation,  when  the  solution  has  become  saturated,  and  is 
allowed  to  cool,  a  layer  of  very  minute  crystals  forms  on  the  sur- 
face of  the  water,  which,  when  separated,  are  designated  as  the 
cream  of  tartar.  But  the  latter  name  has  been  extended  so  as  to 
apply  to  the  salt  in  a  state  of  powder,  however  prepared,  and,  in- 
deed, to  the  medicine  in  all  conditions,  without  reference  to  its  state 
of  aggregation.  The  crystals  are  imported  from  France,  and  pow- 
dered after  reaching  this  country.  In  the  retail  shops,  the  salt  is 
always  kept  in  the  form  of  powder. 

Properties.  As  imported,  bitartrate  of  potassa  is  in  the  state  of 
small  irregular  lumps  or  masses,  consisting  of  small  crystals  aggre- 
gated together,  which  are  whitish,  translucent,  permanent  in  the 
air,  hard,  and,  when  chewed,  gritty  under  the  teeth.  The  powder 
is  beautifully  white,  soft,  inodorous,  of  a  sour,  not  disagreeable 
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taste,  of  diflBcult  solubility  in  water,  requiring  180  parts  of  cold 
and  18  of  boiling  water  for  solution,  and  insoluble  in  alcobol.  The 
addition  of  borax  or  boracic  acid  renders  it  much  more  soluble  in 
water.  The  watery  solution  undergoes  spontaneous  decomposition 
on  exposure.  At  a  red  heat,  the  salt  is  decomposed,  being  con- 
verted into  vapours,  which  escape,  and  a  mixture  of  charcoal  with 
carbonate  of  potassa,  which  remains. 

Composition  and  Chemical  Reactions,  Bitartrate  of  potassa  con- 
tains two  equivalents  of  tartaric  acid,  one  of  potassa,  and  one  of 
water;  and  the  water  cannot  be  separated  without  destroying  the 
salt.  By  means  of  other  alkaline  bases,  or  their  carbonates,  the  ex- 
cess of  tartaric  acid  is  saturated  and  double  salts  formed.  Potassa 
or  its  carbonate  converts  it  into  the  neutral  tartrate.  The  bitartrate 
effervesces  with  alkaline  carbonates,  and,  in  solution,  affords  pre- 
cipitates with  lime-water  and  the  soluble  salts  of  lime  or  ealciam, 
baryta  or  barium,  and  lead. 

Medical  Properties  and  Uses.  Cream  of  tartar  has  the  properties 
of  the  saline  cathartics  generally.  While  less  energetic  as  a  purga- 
tive than  sulphate  of  magnesia,  it  is  probably  even  more  hydra- 
gogue,  certainly  more  refrigerant,  and  more  apt  to  be  absorbed  and 
act  upon  the  kidneys.  It  is  somewhat  disposed  to  produce  flata- 
lence  and  griping,  probably  in  consequence  of  the  decomposition  of 
a  portion  of  the  tartaric  acid.  When  long  continued,  it  is  thought 
to  weaken  digestion,  give  rise  to  various  dyspeptic  symptoms,  and 
produce  emaciation.  But  these  effects  have,  I  think,  been  exagge- 
rated, for  I  have  oflen  given  it  for  weeks  and  months  together;  and 
though,  like  all  other  cathartics,  it  will  sometimes  occasion  uneasi- 
ness and  other  unpleasant  symptoms,  yet  I  know  none  which  can 
be  borne  better  upon  the  whole,  unless  it  may  be  rhubarb  and  the 
mildest  laxatives.  In  great  excess,  it  may  possibly,  as  has  been 
stated,  inflame  the  bowels.  The  case  of  a  drunkard  is  on  record, 
who,  to  obviate  the  effects  of  drinking,  took  four  or  five  tablespoon- 
fuls  of  the  powder,  and  was  soon  afterwards  attacked  with  vomiting, 
purging,  and  other  symptoms  of  gastrointestinal  inflammation,  of 
which  he  died.  (Tyson,  Lond.  Med.  Oaz.^  xxi.  177.)  But  I  have,  in 
many  dropsical  cases,  administered  two  ounces  daily  of  cream  of 
tartar,  for  weeks,  in  divided  doses,  and  never  yet  saw  any  effects 
which  were  at  all  dangerous  in  their  character;  and  cannot  help 
suspecting,  that  the  previous  debauch  of  this  patient  had  more  to 
do  with  the  result  than  the  cream  of  tartar. 

This  cathartic  is  admirably  adapted  to  the  treatment  of  dropsy; 
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boi,  as  it  is  more  efficient  in  that  complaint  when  used  to  increase 
the  urine,  than  with  a  view  to  its  purgative  effects,  it  will  be  most 
appropriately  considered  with  the  diuretics,  in  reference  to  this 
application. 

When  used  as  a  cathartic  in  dropsy,  cream  of  tartar  is  most  fre- 
quently combined  with  jalap.  (See  Jahpa,  pages  512,  518.) 

Associated  with  sulphur,  it  is  much  used  in  painful  and  inflamed 
hemorrhoids.  Equal  parts  of  the  two  may  be  mixed,  and  two 
drachms  of  the  mixture  given  for  a  dose. 

Added  to  senna  tea,  in  the  proportion  of  one  or  two  drachms  to 
the  pint,  it  is  thought  to  lessen  the  tendency  of  that  cathartic  to 
gripe. 

It  is  not  unfrequently  employed  in  solution,  as  a  laxative  and 
refrigerant  drink,  in  febrile  complaints.  For  this  purpose,  from  a 
drachm  to  a  drachm  and  a  half  may  be  dissolved  in  a  pint  of  boiling 
water,  and  flavoured  with  sugar  and  lemon-peel,  or  oil  of  lemons. 
This  drink,  which  is  called  imperial^  is  not  very  different  in  taste 
from  lemonade,  and  may  be  taken  at  pleasure. 

The  dose  of  bitartrate  of  potassa  is  one  or  two  drachms  as  a  laxa- 
tive, and  from  half  an  ounce  to  an  ounce  as  a  cathartic.  In  small 
quantities,  it  may  be  taken  in  the  form  of  an  electuary  with  molasses  * 
or  syrup ;  but,  on  the  whole,  the  best  method  of  administration  is 
to  suspend  it  by  agitation  with  water,  or  some  mild  aromatic  infu- 
don,  to  prevent  griping,  as  fennel-seed  tea. 


V.  TARTRATE  OF  POTASSA  AND  SODA. 
SODjE  ET  potass^  TARTRAS.   U.S,,  2?wJ.— Sod^  Potas- 

SIO-TARTRAS.   Lond.  —  POTASS^  ET  SOD^  TaRTRAS.  Ed. 
Syn,  RocheUe  Salt. — Salt  of  Seignette. — Tartarized  Soda. 

Preparation  and  Composition,  The  salt  is  prepared  by  saturating 
the  excess  of  tartaric  acid  of  the  bitartrate  of  potassa  by  means  of 
carbonate  of  soda;  the  former  salt  being  gradually  added,  in  powder, 
to  a  boiling  hot  solution  of  the  latter,  until  carbonic  acid  ceases  to 
escape,  and  saturation  takes  place.  The  solution  is  then  concentrated 
and  crystallized.  A  salt  is  thus  obtained,  consisting  of  one  equiva- 
lent of  tartrate  of  potassa  and  one  of  tartrate  of  soda,  with  eight  or 
ten  equivalents  of  water;  the  proportion  of  the  water  being  dift'er- 
ently  stated  by  different  authorities. 

Properties.  Rochelle  salt  is  in  fine,  large,  colourless,  prismatic 
crystals,  which,  when  perfect^  have  eight  or  ten  xxueq^aX  «\dLe%^\s^\ 
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often  appear  as  if  split  longitudinally  into  two  portions.  These 
crystals  are  inodorous,  of  a  saline  slightly  bitterish  taste,  leas  disa- 
greeable than  that  of  most  other  purgative  salts,  soluble  in  four  parts 
of  cold  and  much  less  of  boiling  water,  and  insoluble  in  alcohol 
They  are  slightly  efflorescent,  and,  when  heated,  first  melt,  and  then 
give  out  their  water  of  crystallization.  At  a  high  temperature  they 
are  decomposed,  and,  if  the  ignition  has  been  conducted  in  close 
vessels,  a  mixture  of  charcoal  and  the  carbonates  of  potassa  and 
soda  is  left  behind. 

Incompatihles.  Tartrate  of  potassa  and  soda  is  decomposed  by 
most  acids  and  acidulous  salts,  which  abstract  the  soda,  and  recon- 
vert the  salt  into  bitartrate  of  potassa.  It  is  also  incompatible  with 
the  soluble  salts  of  lime  or  calcium,  and  lead,  with  the  basis  of  which 
its  tartaric  acid  forms  insoluble  tartrates. 

Medical  Properties  and  Uses,  This  salt  has  been  in  use  since  the 
year  1672,  when  it  was  first  prepared  by  Seignette,  an  apothecary 
of  Rochelle,  in  France,  whence  it  derived  two  of  the  names  by  which 
it  is  commonly  known.  It  has  all  the  properties  of  the  saline 
cathartics  generally,  but  is  milder  than  the  sulphates  of  magnesia 
and  soda,  and  of  a  less  disagreeable  taste,  and  probably  sits  some- 
what better  on  the  stomach. 

In  small  doses,  of  about  a  drachm  every  two  or  three  hours,  it 
seldom  purges  much;  but  is  absorbed,  and,  its  acid  being  decomposed, 
renders  the  urine  alkaline. 

It  is  much  employed  as  an  aperient  in  delicate  persons,  when  a 
gentle  refrigerant  effect  is  indicated,  together  with  evacuation  of 
the  bowels.  Within  a  short  period,  it  has  been  considerably  em- 
ployed in  the  treatment  of  inflammatory  rheumatism,  with  the  view 
of  rendering  the  blood  more  alkaline.  I  have  imitated  the  practice 
in  several  cases.  The  salt  is  given  in  the  dose  of  a  drachm  every 
two  or  three  hours.  In  the  course  of  three  or  four  days,  the  urine, 
if  at  first  acid,  generally  begins  to  undergo  change,  gradually  passing 
to  an  alkaline  condition;  and  not  unfrequently  an  amelioration  of 
the  symptoms  takes  place.  But  I  have  not  met  with  success  equal 
to  that  obtained  by  some  others ;  and  do  not  feel  confident,  from 
what  I  have  seen,  that  a  simple  refrigerant  treatment,  without 
reference  to  the  alkalizing  of  the  blood,  would  not  prove  equally 
efficient.* 

*  See  a  paper  by  Dr.  John  B.  Chapin  in  N.  Y.  Med.  Times  (ui.  385,  Aug.,  1854), 
detailing  the  results  obtained  bj  Dr.  Swett  in  the  N.  York  Hospital,  and  another 
hy  Dr.  John  T.  Metcalfe,  in  the  same  journal  (v.  i.  October,  1855),  giving  an  aoooont 
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If^  From  its  property  of  rendering  the  urine  alkaline,  it  may  be 
odfintageoaslj  employed  in  cases  attended  with  excessive  deposi- 
Moa  of  the  urates  in  the  urine,  whether  gouty,  or  without  such 
flomplication;  supposing  an  indication  to  exist  at  the  same  time  for 
in  aperient. 

The  dose  as  a  laxative  is  from  two  to  four  drachms,  for  full 
nAArtic  effect  not  less  than  an  ounce ;  care  being  taken  that  the 
Mk  is  dissolved  before  being  administered. 

The  Seidlitz  powder^  of  which  the  Bochelle  salt  constitutes  the 
bins,  is  a  preparation  much  employed  as  a  gentle  aperient  It 
msists  of  one  powder,  containing  two  drachms  of  this  salt  and  two 
IBraples  of  bicarbonate  of  soda  in  one  paper,  and  another  powder 
of  thirty  grains  of  tartaric  acid  in  another  paper.  The  two  powders 
m  dissolved  separately,  the  former  in  about  two  fiuidounces  of 
vsteri  the  latter  in  one  fluidounce;  and  the  solutions  are  then 
fiadually  mixed,  and  taken  in  the  state  of  effervescence.  The 
tetaric  acid  unites  with  the  soda  of  the  bicarbonate,  of  which  the 
wbonic  acid  escapes,  producing  the  effervescence;  and  the  medi- 
tiae,  as  taken,  is  a  mixture  of  the  tartrate  of  potassa  and  soda,  with 
Intrate  of  soda.  It  is  an  excellent  refrigerant  laxative,  peculiarly 
adiqyted  to  cases  in  which  the  stomach  is  delicate  or  irritable.  The* 
'povder  may  be  repeated  every  four  or  five  hours  till  it  operates ; 
md  sometimes  advantage  will  accrue,  in  cases  of  great  irritability 
cf  Momach,  or  in  children,  from  giving  fractions  of  a  dose,  repeated 
Bwre  frequently.  In  such  a  case,  when  the  powders  cannot  be  duly 
divided  by  weight,  the  object  should  be  effected  by  dissolving  each 
povder  in  a  certain  number  of  measures  of  water,  and  mixing  one 
or  an  equal  number  of  measures  from  each  solution.  To  render 
them  more  agreeable  to  the  taste,  one  of  the  solutions  may  be 
sweetened  and  aromatized  before  they  are  mixed. 


VI.  TARTRATE  OF  POTASSA. 

POTASS^  TARTBAS.    U.  S.,  Lond^  Ed^  Dub. 

Syn.  Soluble  Tartar. 

Preparation  and  Chmpoeition.   Soluble  tartar  is  made  by  saturating 
the  excess  of  tartaric  acid  in  the  bitartrate  of  potassa,  by  means  of 

^  aineteen  caaefl  of  acute  rheumatism  under  his  own  care  in  the  same  hospital, 
M  sixteen  others  under  the  care  of  Drs.  Qriscom  and  Bulkle/,  in  all  thirty  five 
of  which  onlj  two  were  not  benefited  bj  the  treatment. 

VOL.  U.— J54 
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carbonate  of  potasaa;  the  same  plan  of  proceeding  precisely  being 
followed  as  in  the  preparation  of  the  preoeding  salt.  One  equiva- 
lent of  the  bitartrate  is  thus  converted  into  two  of  the  tartrate, 
which  consists  of  one  equivalent  of  tartaric  acid  and  one  of  potassa, 
without  water  of  crystallization. 

Properties.  Instead  of  being  allowed  to  crystallize,  as  directed  in 
the  U.  S.  formula^  the  solution  is  generally  evaporated  to  dryness; 
the  salt  being  stirred  towards  the  close  of  the  process,  in  order  to 
cause  it  to  granulate.  Hence^  as  found  in  commercei  tartrate  of 
potassa  is  almost  always  in  the  form  of  a  powder,  more  or  leas  granu- 
lar. When  crystallized,  it  has  the  shape  of  irregular  hexagonal 
prisms  with  dihedral  summits.  In  either  form,  it  is  white,  inodor- 
ous, of  a  saline,  bitterish,  and  very  disagreeable  taste,  very  soluble 
in  water,  nearly  insoluble  in  alcohol,  and  deliquescent  on  exposore 
to  the  air.  When  heated  to  redness  it  evolves  the  odoar  of  caromel, 
and  is  converted  into  carbonate  of  potassa,  which  is  left  behind  with 
charcoal. 

IncompaiihleB.  Tartrate  of  potassa  is  decomposed  by  most  of  the 
acids  and  acidulous  salts,  which  reconvert  it  into  the  bitartrate  by 
taking  half  of  its  base.  Its  solution  yields  precipitates  of  insoluble 
tartrates  with  the  soluble  salts  of  lime,  baryta,  and  lead. 

Medical  Properties  and  Uses,  This  salt  was  known  in  pharmacy 
about  two  centuries  since,  and  was  formerly  more  used  than  at 
present,  having  been  superseded  by  others  more  energetic  and  less 
unpleasant.  It  has  the  ordinary  properties  of  the  saline  cathartics, 
and  may  be  employed  for  the  same  purposes.  Like  the  Bochelle 
salt,  it  has  the  property,  when  taken  in  small  and  repeated  doses, 
of  rendering  the  urine  alkaline.  It  has  also  the  property  of  dimi- 
nishing the  griping  effect  of  senna,  and  has  been  especially  re- 
commended as  an  addition  to  the  infusion  of  that  oatlutrtic.  The 
dose  as  an  aperient  is  from  one  to  four  drachms,  as  a  purge  from 
half  an  ounce  to  an  ounce. 


VII.  PHOSPHATE  OF  SODA. 

SOD^  PHOSPHAS.  U.S.,  Lond.,  Ed^  Duh. 

Preparation  and  Composition.  In  the  preparation  of  this  salt, 
bones  are  first  calcined,  and  then  treated  with  sulphuric  acid  and  a 
little  water.  The  acid  takes  the  greater  part  of  the  lime  of  the 
phosphate  of  lime  of  the  bones,  forming  the  insoluble  sulphate  of 
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Sme^  and  leaving  the  remainder  combined  with  a  great  excess  of 
pkoBphoric  acid,  in  the  state  of  a  soluble  superphosphate  of  lime, 
iriiich  is  dissolved  out  of  the  mass  by  boiling  water.    To  the  solu- 
tion of  superphosphate  of  lime  thus  obtained,  after  due  concentra- 
tion, a  hot  solution  of  carbonate  of  soda  is  gradually  added,  so  long 
as  e£Eervescence  is  produced.    The  carbonic  acid  of  the  carbonate 
Mcapes,  and  the  soda,  combining  with  the  excess  of  phosphoric  acid, 
forms  a  soluble  phosphate  of  soda;  while  the  neutral  phosphate  of 
fime  to  which  the  superphosphate  has  been  reduced,  being  insoluble, 
is  precipitated.    The  liquor  being  filtered  while  hot,  deposits,  on 
oooling,  the  phosphate  of  soda  in  crystals.    The  salt  obtained  is  the 
tribasic  phosphate,  consisting  of  one  equivalent  of  acid,  two  of  soda, 
one  of  basic  water,  and  twenty -four  of  water  of  crystallization. 

Prcperiiea.  Phosphate  of  soda,  when  recently  crystallized,  is  in 
hrge,  finely  transparent,  oblique,  rhombic  prisms,  which,  however, 
npidly  efiSoresce  on  exposure,  and  become  white  and  opaque.  It 
ii  inodorous,  and  has  a  pure  saline,  not  disagreeable  taste,  very 
unilar  to  that  of  common  salt,  though  much  feebler.  It  is  soluble 
in  four  parts  of  cold  and  two  of  boiling  water,  and  is  nearly  in- 
soluble in  alcohol.  In  consequence  of  its  efflorescence,  it  gradually 
beoomes  stronger,  in  the  same  dose,  if  exposed  to  the  air ;  and,  as 
the  water  of  crystallization  amounts  to  nearly  two-thirds  of  the 
weight  of  the  crystals,  it  is  obvious  that  the  degree  to  which  the 
dBorescence  has  proceeded  should  be  considered  in  regulating  the 
dose.  When  heated  moderately,  the  crystals  melt,  and  give  out 
their  water  of  crystallization;  and,  if  the  heat  be  pushed  to  redness, 
part  also  with  their  basic  water,  being  converted  into  a  white  mass, 
which  is  the  pyrop/tosphate  of  soda.  When  thus  dried,  the  salt  loses 
02.S  per  cent,  of  water. 

Incompaiibles,  Phosphate  of  soda  is  incompatible  with  the  soluble 
salts  of  lime,  and  with  most  of  the  neutral  metallic  salts,  forming 
insoluble  phosphates  with  the  bases. 

Medical  Properties  and  Uses.  This  salt  was  first  introduced  into 
use  as  a  medicine,  by  Dr.  George  Pearson,  of  London,  about  the 
beginning  of  the  present  century.  It  has  all  the  general  properties 
of  the  saline  cathartics,  though  less  efficient  than  some  of  them.  Its 
chief  recommendation  is  its  simple  saline  taste,  which  enables  it  to 
be  taken,  when  the  other  salts  might  be  rejected,  and  even  to  be 
administered  to  a  patient  without  his  own  knowledge,  by  substi- 
tuting it  for  common  salt.  The  condition,  then,  under  which  it  is 
specially  indicated,  is  the  existence  of  an  insuperable  aversion  of 
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the  patient,  or  an  obstinate  resistance  of  the  stomach  to  the  ordinary 
saline  cathartics,  when  these  are  called  for  by  the  symptoms  of  the 
case. 

Possessing,  in  its  phosphoric  acid,  a  material  essential  to  the  con- 
stitution of  the  system,  it  has  been  theoretically  supposed  that  it 
might  be  advantageously  used  in  affections  characterized  by  a  de- 
ficiency of  that  material,  such  as  moUities  ossium,  rickets,  disor- 
dered nutrition  with  deficiency  of  the  phosphates  in  the  urine,  and 
scrofulous  and  tuberculous  disease,  in  which  a  similar  deficiency  is 
supposed  to  exist  in  the  tissues.  But,  whem  it  is  considered  that, 
in  all  such  cases,  if  the  deficiency  really  exist  in  the  organic  struc- 
tures, it  is  not  from  a  want  of  a  sufficient  supply  of  the  material, 
which  is  always  abundantly  offered  in  the  food,  but  from  a  defec- 
tive power  of  assimilation,  it  will  be  readily  admitted,  that  the 
failure  of  experience  to  confirm  these  favourable  expectations  is 
nothing  more  than  might  have  been  anticipated.  The  probability 
is,  that  the  phosphate  of  soda  is  capable  of  answering  the  purposes 
to  which  the  saline  cathartics  generally  are  adapted,  and  nothing 
more. 

The  dose  of  the  salt  is  one  or  two  ounces;  the  proportion  of  water 
being  so  great,  as  to  render  the  real  amount  of  saline  matter  in  the 
crystals  relatively  small,  and  the  dose  consequently  larger  than  of 
most  other  medicines  of  the  class.  It  is  said  that  a  dose  of  it  may 
be  given  dissolved  in  a  bowl  of  soup  or  gruel,  and  the  patient  not 
be  aware  that  he  is  taking  anything  more  than  common  salt  with 
his  food. 


VIII.  SOLUTION  OF  CITRATE  OF  MAGNESIA. 

LIQUOR  MAGNESIA  CITRATIS.  U.S. 

Preparation.  Though  the  solid  citrate  of  magnesia  may  be  pre- 
pared  without  difficulty  by  a  direct  combination  of  its  constituents, 
yet  it  has  not  been  introduced  into  any  officinal  code,  nor  indeed 
into  extensive  use;  a  preference  being  given  to  the  liquid  form,  in 
which  the  accessaries  of  the  preparation,  as  officinally  directed, 
recommend  it  strongly  to  a  squeamish  taste  and  delicate  stomach. 

According  to  the  directions  in  the  second  edition  of  tbe  U.  S. 
Pharmacopoeia  of  1850,  the  solution  is  prepared  by  dissolving 
magnesia  in  an  excess  of  solution  of  citric  acid;  filtering  into  a 
strong  glass  bottle  of  the  capacity  of  twelve  fluidounces,  into  which  a 
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portion  of  syrup  of  citric  acid  had  been  previonaly  introduced ;  then 
adding  a  little  bicarbonate  of  potassa,  with  sufficient  water  nearly  to 
fill  the  bottle,  which  must  be  tightly  corked,  and  secured  by  twine; 
and  lastly,  shaking  occasionally  till  the  bicarbonate  is  dissolved. 
The  first  liquid  introduced  into  the  bottle,  after  the  syrup  of 
citric  acid  intended  to  give  an  agreeable  flavour  to  the  preparation, 
is  a  solution  of  citrate  of  magnesia  with  an  excess  of  citric  acid, 
which  excess  reacts  upon  the  subsequently  introduced  bicarbonate 
of  potassa,  producing  a  portion  of  citrate  of  potassa,  while  the  se- 
parated carbonic  acid  is  retained  in  the  liquid,  and  renders  it  brisk 
and  effervescing.  The  preparation,  therefore,  is  simply  a  solution 
of  citrate  of  magnesia,  with  a  little  citrate  of  potassa,  in  water  im- 
pregnated with  carbonic  acid,  and  agreeably  flavoured.  The  sub- 
stitution of  bicarbonate  of  potassa,  at  the  close  of  the  process,  for 
the  carbonate  of  magnesia  formerly  employed,  is  to  render  the  liquid 
clear;  and  the  resulting  citrate  of  potassa  is  of  no  injury  to  the 
preparation. 

Properties.  Th^  solution  of  citrate  of  magnesia  thus  prepared  is 
a  colourless  liquid,  effervescing  when  poured  out  of  the  bottle,  and 
of  an  agreeable  acidulous  taste.  When  long  kept,  it  is  apt  to  de- 
posit an  insoluble  form  of  citrate  of  magnesia,  and  to  be  weakened 
proportionably.  The  citrate  of  magnesia  contained  in  the  solu- 
tion is  probably  the  tribasic  citrate,  consisting  of  one  equivalent 
of  acid  and  three  of  base;  and  the  quantity  in  each  bottle  is 
about  an  ounce  of  the  anhydrous  salt.  A  similar  preparation  may 
be  made  by  dissolving  the  solid  citrate  in  water,  flavoured  with 
lemon  syrup,  and  then  introducing,  from  the  fountain,  as  much  car- 
bonic acid  water  as  may  render  the  solution  sufficiently  efferve- 
scent. 

Medical  Properties  and  Uses,  This  is  an  elegant  aperient,  having 
the  usual  properties  of  the  saline  cathartics,  and  in  large  doses 
capable  of  operating  efficiently.  It  is,  however,  incapable  of  sup- 
plying the  place  of  sulphate  of  magnesia  as  an  antiphlogistic  remedy, 
and  should  not  be  substituted  for  it  in  cases  requiring  energetic 
tr^tment.  But,  when  the  object  is  simply  to  evacuate  the  bowels, 
and  at  the  same  time  produce  a  moderately  refrigerant  effect,  it  may 
be  employed  with  propriety,  in  all  cases  in  which  its  excess  of  acid 
may  not  be  contraindicated.  It  is  peculiarly  adapted  to  cases  in 
which  the  stomach  is  very  delicate  or  irritable,  and  is  usually  pre- 
ferred by  patients  to  any  other  saline  cathartic,  on  account  of  the 
agreeable  taste.    For  full  purgative  effect,  the  whole  contents  of  a 
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bottle  coDtaiaing  twelve  flaidounces  are  required;  but  aa  an  ape- 
rient simply,  one-half,  or  one-third  of  the  quantity  will  generally  be 
sufficient.  When  the  contents  of  the  bottle  are  only  partially 
removed,  it  should  be  immediately  well  corked,  and  kept  in  an 
inverted  position,  standing  upon  the  cork. 

c.  Mercurial  Purgatives. 

Most  of  the  mercurial  preparations  will  occasionally  act  on  the 
bowels;  but  only  two  are  habitually  used  for  the  purpose,  namely, 
calomel  and  the  mercurial  pill;  and  of  these,  only  the  former  can 
be  strictly  considered  as  belonging  to  the  cathartics;  the  latter  being 
very  seldom  administered,  with  a  view  to  its  action  on  the  bowels, 
except  in  connexion  with  some  one  or  more  of  the  more  certain 
cathartics,  which  are  necessary  to  secure  its  effect.  We  may, 
therefore,  confine  ourselves  to  the  consideration  of  calomel,  and  of 
this  simply  as  a  cathartic ;  as  upon  all  other  points  it  has  been  fully 
considered  already,  or  will  be  hereafter. 


MILD  CHLORIDE  OF  MERCURY  or  CALOMEL. 

HYDRARGYRI  CHLORIDUM  MITE.  J7.aS.— Htdrargyri 
Chloridum.  Xoncf.— Calomklas.  JSi.,  Dub. 

Effects. — In  a  dose  varying  from  five  to  twenty  grains,  calomel 
generally  operates  briskly  as  a  cathartic,  producing  copious  bilious 
stools,  which,  when  the  dose  has  been  somewhat  large,  are  usually 
of  a  dark  brown  colour,  often  approaching  to  black,  though  yellow 
in  thin  layers,  and  of  a  peculiar  characteristic  odour.  In  smaller 
doses,  the  medicine  acts  as  a  laxative ;  and  the  stools,  instead  of 
being  dark,  are  now,  for  the  most  part,  of  a  bright  bilious  yellow. 
In  some  instances,  especially  in  children,  they  are  green.  It  is  not 
difficult  to  explain  these  different  appearances.  When  the  bile  is 
eliminated  in  moderate  excess,  by  small  doses  of  the  medicine,  it 
has  its  normal  colour  of  yellow.  When  produced  in  great  excess, 
under  a  powerful  stimulus  to  the  liver,  it  is  dark-brown,  in  conse- 
quence of  the  concentration  of  its  colouring  matter,  but  becomes 
yellow  if  diluted,  or  viewed  in  thin  layers  by  transmitted  light  If 
it  meet  with  an  acid  in  the  bowels,  it  is  rendered  green,  and  this  is 
particularly  apt  to  be  the  case  in  children. 

The  purgative  action  of  calomel  is  usually  slow.  If  taken  at 
bedtime,  it  will  frequently  not  operate  until  morning ;  and  gene- 
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nllj  from  five  to  eight  hours  elapse  before  any  decided  effect  is 
nperienoed.  In  most  cases,  its  operation  is  sufficiently  easy,  with 
little  or  no  inconvenieoce  to  the  patient;  but  frequently  a  little 
Biasea  and  griping  pain  are  felt,  about  the  time  that  purgation 
eommences,  or  a  little  before.  It  very  rarely  produces  any  imme- 
diate evidence  of  irritation  of  stomach. 

But,  though  thus  efficient  and  generally  moderate,  it  is,  in  a  rela- 
tively few  instances,  very  much  otherwise.  I  do  not  now  refer  to 
those  cases  in  which  the  medicine  may  be  impure  from  contamina- 
tion  with  corrosive  sublimate,  or  may  be  administered  with  sub- 
Btanoes  calculated  to  render  it  poisonous,  as  muriate  of  ammonia  or 
iiitro-mariatic  acid.  Given  in  this  manner,  it  may  be  violently 
irritant  in  any  case.  But  the  instances  I  now  have  in  view,  are 
those  in  which  the  medicine  is  given  in  its  perfectly  normal  state, 
and  without  improper  accompaniment.  This  violent  action  of  calo- 
mel is  confined  to  a  relatively  few  individuals,  and  is  connected  with 
constitutional  peculiarity  or  idiosyncrasy,  as  it  is  the  same  with 
them  under  all  circumstances.  These  persons  have  constitution- 
ally a  strong  susceptibility  to  the  purgative  action  of  the  medicine. 
The  dose  which,  in  most  persons,  operates  kindly,  occasions  in  them 
vomiting  and  purging  of  bile,  with  excessive  nausea,  and  severe 
spasmodic  pain  in  the  stomach  and  bowels,  in  fact,  a  complete  attack 
of  cholera  morbus,  which,  however,  so  far  as  I  have  observed, 
always  subsides  in  a  few  hours,  or  may  be  checked  by  the  adminis- 
tration of  an  opiate.  In  these  same  individuals,  a  small  dose,  as  a 
grain,  or  even  half  a  grain,  will  operate  once  or  more  on  the 
bowels,  producing  bright  bilious  discharges,  and  with  no  great  in- 
convenience, but  still  some  griping  pain,  and  feelings  of  nausea  or 
sinking  in  the  epigastrium.  This  peculiar  susceptibility  I  have 
known  to  be  hereditary.  In  all  these  cases,  the  unpleasant  eBSecia 
are  not  produced  for  several  hours,  proving  that  they  are  not  the 
result  of  a  direct  irritant  action  of  the  calomel  on  the  gastric  mu- 
cous membrane,  but  arise  probably  from  the  bile  thrown  out  into 
the  daodenum. 

A  peculiarity  of  the  purgative  operation  of  calomel  is,  that  it  is 
not  increased  by  an  increase  of  the  dose  after  a  certain  point.  Up 
to  that  point,  it  obeys  the  general  law  of  acting  in  proportion  to  its 
dose;  but,  when  the  quantity  has  been  ascertained  capable  of  pro- 
ducing the  full  cathartic  effect,  it  may  be  almost  indefinitely  in- 
creased, without  any  or  with  very  little  increase  of  the  discharges ; 
and,  indeed,  the  effect  is  sometimes  lessened.    It  will  be  seen,  when 
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we  come  to  the  consideration  of  the  mode  in  which  calomel  actoii 
a  purge,  that  this  peculiarity  can  be  satiafactorilj  explained. 

Another  interesting  point  is  that  neither  this,  nor  any  other  pre- 
paration of  mercury,  is  disposed  to  operate  specially  on  the  bowdi 
when  admitted  into  the  system  through  the  outer  surface* 

Occasionally,  when  taken  as  a  purgative,  calomel  will  saliTite. 
This  is  not  apt  to  happen  when  it  operates  well  upon  the  bowds, 
and,  therefore,  occurs  less  frequently  from  large  than  small  doeea. 
But  there  are  individuals  peculiarly  susceptible  to  the  oonstitutional 
influence  of  mercury,  who  are  always  salivated  by  calomel  in  pu- 
gative  doses,  whether  given  alone  or  in  combination  with  other 
cathartics.  One  of  the  worst  cases  of  ptyalism  I  ever  witnessed  wis 
produced  by  eight  grains  of  calomel,  given  as  a  purge  to  a  female 
affected  with  erysipelas.  For  such  persons  mercurials  should  be 
prescribed  with  the  greatest  caution,  and  never  except  in  very 
small  doses. 

Children  require  much  larger  doses  of  calomel  as  a  purgative, 
proportionably,  than  adults.  A  quantity  which  will  generally 
operate  readily  on  a  grown  person,  will  often  scarcely  act  on  a 
child  two  years  old,  unless  aided  by  other  cathartics.  Generally 
speaking,  calomel  acts  mildly,  though  effectually,  on  children.  la 
a  very  few  instances,  when  it  has  failed  to  purge,  I  have  known  it 
to  produce  a  slight  ptyalism  in  infants ;  but  this  is  extremely  rare. 
In  two  or  three  cases,  it  has  seemed  to  me  to  be  the  cause  of  ulcers 
in  the  mouth,  in  children  from  one  to  three  years  old,  when  due 
caution  was  not  observed  to  secure  a  purgative  effect  by  the  subae- 
quent  administration  of  castor-oil;  but  the  ulcers  healed  without 
difficulty,  and  no  evil  resulted.  As  to  the  fears  entertained  of  d^ 
forraity  of  the  limbs,  spinal  disease,  white  swellings,  &c.,  I  believe 
they  are  quite  chimerical.  It  is  highly  probable  that  these 
affections  have  occurred  in  children  to  whom  a  dose  of  calomel 
had  once  been  given ;  but  they  might  as  justly  be  ascribed  to  a 
dose  of  magnesia,  or  rhubarb,  or  castor-oil,  or  even  more  justly  to 
the  milk  of  the  mother,  which  the  child  takes  every  day.  Out  of 
hundreds  of  infantile  cases,  in  which  I  have  seen  calomel  purges 
administered,  I  have  in  no  one  instance  known  of  any  permanent 
injury. 

Mode  of  Operating. — In  itself,  calomel  can  scarcely  be  considered 
as  irritant.  This  would  seem  to  be  a  necessary  consequence  of  its 
insolubility.  Hence  its  want  of  acrid  taste,  and  the  absence  of  all 
evidence  of  irritation,  for  some  time  afler  it  has  been  taken  into  the 
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ilomach.    The  probability  is  that,  simply  as  calomel,  it  is  perfectly 

Uand  when  in  contact  with  the  alimentary  mucous  membrane.  But, 

inconsequence  probably  of  the  presence  of  chlorides  in  the  contents 

of  the  canal,  it  slowly  form»  small  portions  of  the  soluble  double 

chlorides  of  mercury  and  the  alkaline  metals,  as  shown  by  Mialhe 

(see  page  291),  which  are  sooner  or  later  absorbed,  but,  while  still 

in  the  canal,  must  prove  somewhat  irritant  to  the  mucous  surface. 

It  ifl  not  impossible  that  calomel  may  in  this  way,  in  some  degree, 

act  as  a  cathartic;  but  I  believe  that  its  influence  on  the  bowels 

depends  chiefly  on  another  cause. 

It  is  very  rare  that  the  stools  produced  by  calomel  are  not  highly 
bilious;  and  the  most  probable  view  of  its  purgative  action  is,  I 
think,  that  the  bile  which  it  causes  to  be  poured  into  the  duodenum 
IB  the  real  purgative.  We  know  well  that  an  excess  of  bile  in  the 
bowels,  resulting  from  morbid  causes,  purges,  and  not  unfrequently 
ibo  vomits,  as  in  bilious  diarrhoea  and  cholera  morbus.  Its  pre- 
lenoe  in  the  same  place,  under  the  influence  of  calomel,  must  be 
bllowed  by  the  same  results. 

It  is  an  interesting  question  how  calomel  acts  in  producing  this 
increase  of  the  bilious  secretion.  Some  suppose  that  it  is  merely 
by  irritating  the  orifices  of  the  biliary  ducts,  and  the  neighbouring 
nnoous  membrane,  upon  the  general  principle,  that  an  irritation  of 
the  surface,  upon  which  the  outlet  of  a  gland  opens,  causes  an  in- 
sreased  action  of  the  gland,  as  food  in  the  mouth  causes  an  increased 
Sow  of  saliva.  But,  if  this  were  the  true  mode  of  action,  other  irri- 
tants should  have  the  same  effect;  and  gamboge,  elaterium,  and  other 
Irastics  should  be  more  powerful  cholagogues  than  calomel;  whereas 
it  is  very  doubtful  whether  they  produce  any  specific  effect  whatever 
m  the  liver.  A  much  more  reasonable  supposition  appears  to  me  to 
be,  that  the  calomel,  as  fast  as  rendered  soluble  in  the  stomach  and 
bowels,  is  taken  up  by  the  radicals  of  the  portal  veins,  and  thus 
jonveyed  immediately  to  the  liver.  It  has  been  proved,  by  experi- 
ment, that  foreign  substances  in  the  stomach  and  bowels  find  a 
nach  more  ready  entrance  into  the  circulation,  through  the  portal 
reins,  than  through  the  lymphatics  or  lacteals;  and  there  can  be 
little  doubt  that  this  is  the  case  with  the  mercurial.  Distributed, 
then,  through  the  liver,  and  brought  into  immediate  contact  with 
the  cells  of  the  acini,  it  excites  these  to  increased  action,  and  thus 
produces  the  great  excess  of  bile  characteristic  of  its  operation. 

We  can  thus  account  for  the  fact  that  calomel  is  much  less  apt 
to  salivate  when  it  purges.     It  might  be  supposed  that  this  was 
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owiDg  to  tbe  discharge  of  the  calomel  itself  from  the  bowels,  aDd, 
no  doubt,  this  is  one  cause;  but  I  believe  a  stronger  is  that^  when 
absorbed  and  conveyed  into  the  liver,  it  is  thrown  ofif  by  ibe  se- 
creted bile,  and  thus  prevented  from  gaining  access  to  the  system. 
When  the  liver  does  not  respond  to  this  influence,  either  from  the 
minute  amount  of  the  mercurial  absorbed,  or  from  its  own  insus- 
ceptibility, the  medicine  passes  onward  into  the  general  circulatioD, 
and  affects  the  system.  When  calomel  does  not  purge,  there  is  a 
want  of  responsive  action  of  the  liver,  and  hence  it  often  salivates. 
Some  persons  are  not  readily  purged  by  the  medicine,  but  are  pro- 
portionably  more  easily  ptyalized;  others  are  purged  very  readily, 
and  by  minute  quantities;  and  I  have  noticed  that  it  was  unusually 
difficult  to  bring  the  systems  of  the  latter  persons  under  the  in- 
fluence of  mercury  given  by  the  mouth. 

The  excessive  susceptibility  occasionally  exhibited  to  an  irritant 
influence  on  the  stomach  and  bowels,  already  alluded  to,  may  be 
readily  explained  upon  these  principles.  In  these  cases,  it  may  be 
remembered  that  the  irritation  is  not  felt  until  several  hours  after 
the  medicine  has  been  taken.  This  would  not  be,  if  the  irritation 
were  direct  on  the  mucous  membrane.  When  the  vomiting,  purg- 
ing, and  spasmodic  pains  come  on,  the  matters  discharged  are  highly 
bilious,  and  the  phenomena  almost  precisely  like  those  of  severe 
bilious  diarrhoea  or  cholera.  It  is  thus  the  acrid  bile  that  produces 
the  irritation.  The  fact,  then,  appears  simply  tO  be,  that,  in  these 
persons,  the  liver  is  extremely  sensitive  to  the  action  of  the  ab- 
sorbed mercurial,  so  that  a  quantity  which,  in  an  ordinary  individual, 
would  in  no  degree  sensibly  affect  the  secretory  function,  in  them 
acts  on  it  powerfully.  I  have  already  stated  that  half  a  grain  of 
calomel  will  in  these  persons  almost  always  act  as  a  laxative,  with 
bilious  stools;  and  it  is  in  patients  of  this  kind,  that  I  have  repeat- 
edly failed  in  any  attempts  at  salivation  through  the  alimentary 
canal. 

We  can  also,  upon  this  principle,  understand  why  the  mercurials, 
applied  externally,  do  not  as  a  general  rule  purge.  The  medicine, 
upon  entering  into  the  circulation,  does  not  pass  through  the  liver, 
and  reaches  that  organ  only  as  it  does  all  other  parts  of  the  body, 
through  the  arteries.  The  quantity,  therefore,  carried  into  the  liver 
is  insufficient  materially  to  affect  its  secretory  function ;  which,  more- 
over, may  be  less  responsive  to  excitants  reaching  it  through  the 
general  circulation,  than  to  those  brought  to  it  by  the  portal  vein, 
which  probably  supplies  it  mainly  with  material  for  secretion. 
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Another  important  fact  is  explicable  upon  the  principles  here 
laid  down.  It  has  been  stated  that,  beyond  a  certain  dose  of  calo- 
mel, which,  however,  may  vary  for  diflferent  individuals,  and  for 
the  same  individual  at  different  times,  an  increase  of  the  medicine 
IS  not  attended  with  an  increase  of  effect.  Thus  10  or  15  grains 
will  act  as  vigorously  as  a  drachm,  or  an  ounce.  It  will  be  re- 
collected that  only  that  portion  of  the  calomel  which  is  dissolved 
in  the  alimentary  canal  really  operates;  whether  by  a  direct  action 
on  the  membrane,  or  through  the  liver  by  absorption.  Now  the 
quantity  dissolved  is  limited,  as  proved  by  Mialhe,  by  the  amount 
of  the  chlorides  present  in  the  canal.  If  this  is  small,  no  matter 
how  large  the  dose  of  the  calomel,  the  effect  will  be  small;  if  large, 
the  effect  will  be  proportionate  to  the  quantity,  until  the  whole 
converting  power  of  the  chlorides  is  exhausted,  after  which  the 
calomel  becomes  inert.  Thus,  if  there  are  any  chlorides  present,  a 
small  dose  of  calomel  will  operate  to  the  full  extent  of  its  quantity; 
while  a  larger  quantity  will  be  limited  in  its  effects  by  the  amount 
of  chlorides;  and  as  these  may  be  supposed  to  differ  in  different 
persons,  and  in  the  same  person  at  different  times,  it  is  understood 
how  the  greatest  effect  of  the  calomel  must  also  vary. 

The  comparative  insusceptibility  of  children  to  the  purgative 
operation  has  been  explained  in  the  same  way.  It  is  supposed  that, 
from  the  character  of  their  diet,  or  other  cause,  there  is  apt  to.  be 
less  of  the  chlorides  in  their  stomach  and  bowels  than:  in  those  of 
adults.  There  is  consequently  less  of  the  calomel  rendered  soluble, 
and  proportionably  less  purgative  action. 

Poisonous  Effectts. — Much  has  been  said  of  the  poisonous  effects 
of  calomel.  In  numerous  instances,  even  in  moderate  doses,  it  is 
asserted  by  some  writers  to  have  produced  the  most  alarming 
symptoms,  and  sometimes  to  have  occasioned  death ;  and,  in  very 
large  doses,  has  been  accused  of  exercising  the  most  murderous 
powers.  Yet  authorities  more  numerous,  and  quite  as  authentic, 
can  be  adduced  in  favour  of  its  harmlessness  in  large  quantities; 
and,  in  this  country,  every  practitioner  knows  that  it  has  been  given 
in  doses  of  a  scruple,  a  drachm,  several  drachms,  an  ounce  even, 
by  adventurous  practitioners,  without  obvious  injury.  I  have 
been  told  of  one  case  of  acute  disease,  in  the  course  of  which  a 
pound  was  employed,  without  any  reason  to  suppose  that  it 
hastened  the  fatal  issue.  Cannot  these  discrepancies  be  reconciled? 
The  reader  who  has  attentively  perused  the  preceding  observations 
upon  the  effects  and  mode  of  action  of  calomel,  is  I  think  furnished 


540  LOCAL  RSMSDIXS.  [PIR  XL 

with  a  due  which  may  lead  him  ont  of  this  labyrinth  of  oontn- 
dictions.    I  have  not  the  least  doubt,  that  much  of  what  has  bees 
said  on  the  injurious  effects  of  calomel  has  been  the  result  of  par* 
tial  or  prejudiced  observation,  often  ascribing  the  consequences  ot 
disease,  or  merely  accidental  coincidences  from  other  causes,  to  the 
use  of  this  remedy.    I  cannot  but  think  so;  because,  in  the  conne 
of  a  practice  extending  through  a  period  of  nearly  forty  years, 
during  which  I  must  have  prescribed  calomel,  and  seen  it  pT^ 
scribed  to  thousands,  I  cannot  recall  a  single  instance,  within  my 
own  personal  experience  or  observation,  not  only  of  any  fatal 
effect,  but  of  any  serious  permanent  injury  from  its  use.    Tet 
nothing  is  more  certain  than   that  fatal  effects  have  sometimes 
been  produced  by  it;  that,  in  a  large  number  of  cases,  it  has 
brought  patients  into  states  of  greater  or  less  danger;  and  that,  in 
a  few  of  these,  there  has  been  left  behind,  after  recovery,  serious 
deformity  of  the  face,  and  perhaps  other  permanent  injury.    It 
will  be  understood  that  I  am  here  considering  calomel  as  employed 
in  purgative  doses,  and  without  a  view  to  its  systemic  effects,  of 
which  enough  has  been  said  under  mercury  as  an  alterative. 

When  calomel  has  produced  dangerous  or  fatal  irritation  or  injUm- 
motion  of  Vie  alimentary  mucous  membranCj  the  result  may  be  ascribed 
either  1.  to  its  containing  a  considerable  proportion  of  corrosife 
sublimate,  2.  to  its  being  administered  shortly  after,  or  at  the 
same  time  vdih  muriate  of  ammonia,  nitromuriatic  acid,  or  oth^ 
agent  capable  of  rendering  it  soluble  in  the  gastric  liquids,  or  3.  to 
the  accidental  presence  of  a  large  and  abnormal  quantity,  in  the 
stomach  and  bowels,  of  the  alkaline  chlorides,  under  circumstances 
favourable  to  the  rapid  chemical  change  in  the  calomel,  alreadj 
referred  to.    It  is  obvious  that  it  is  the  last  only  of  these  souroes 
of  injury  that  may  not  be  avoided  with  due  care;  and  even  this  is 
so  rare  an  event,  if  we  are  to  decide  upon  the  grounds  of  experience, 
that  no  injury  need  be  apprehended,  with  a  moderate  observance  of 
the  ordinary  rules  of  prudence.    The  change  is  effected  slowly  by 
these  agents  as  they  exist  in  the  stomach  and  bowels,  and,  if  proper 
attention  is  paid  to  the  warnings  given  in  any  particular  case,  all 
danger  may  be  avoided  by  free  purgation  with  castor  oil  or  sulphate 
of  magnesia.    I  do  not  here  consider  the  danger  of  hypercatharsis, 
to  which  every  patient  of  an  ignorant  or  reckless  practitioner  is 
liable,  from  an  abuse  of  this,  as  of  any  other  energetic  purgative. 

Another  danger  from  calomel  is  that,  instead  of  operating  upon 
the  bowels,  it  may  violently  affect  the  system,  and  operate  dcstruc- 
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tivel;  through  excessive  inflammation  of  the  mouth  and  neighbour- 
ing parts,  or  great  disturbance  of  the  vital  functions.    This  is,  I 
believe,  a  much  more  serious  source  of  evil  than  the  preceding. 
No  practitioner  who  uses  calomel  at  all  as  a  purgative  is  absolutely 
aecure  against  these  results;  for  the  susceptibility  in  some  indivi- 
doals  is  so  great,  that  the  smallest  quantity  ever  used  with  a  view 
to  cathartic  efifect,  may  induce  in  them  severe  ptyalism.    Yet,  with 
dne  caution,  not  only  in  the  use  of  the  medicine,  but  in  making 
inquiries  as  to  the  constitutional  peculiarities  of  individuals  in  this 
respect,  the  danger  is  so  diminished  as  to  be  almost  infinitely  small-, 
and  it  should  not  be  allowed  to  weigh,  for  a  moment,  against  the 
great  benefits  to  be  derived  from  the  medicine. 

The  question  now  suggests  itself,  whether  the  use  of  calomel,  in 
the  large  doses  referred  to,  is  compatible  with  this  due  caution.  I 
think  it  is  not.  Nothing  is  more  true  than  that  they  are  often 
given  with  entire  impunity,  especially  in  those  diseases  of  the 
stomach  and  bowels  for  which  they  have  been  most  frequently 
prescribed.  The  reason  of  this  impunity  is  obviously,  that  only  a 
small  proportion  of  the  calomel  really  acts,  the  other  being  entirely 
inert  as  regards  any  dynamic  operation,  and  equivalent  only  to  as 
mach  inert  powder  of  any  other  kind,  having  the  same  physical 
qualities.  The  portion  of  the  calomel  which  operates  is  only  that 
which  is  rendered  soluble,  and  this  is  limited  by  the  amount  in  the 
stomach  and  bowels  of  the  reagents  calculated  to  render  it  soluble. 
Now,  as  a  general  rule,  there  is  not  enough  of  these  to  do  more 
than  to  enable  a  full  dose  of  calomel  to  act  on  the  bowels  vigorously ; 
and  as  a  general  rule,  therefore,  there  is  no  danger  of  serious 
gastro-enteritis.  Moreover,  still  speaking  in  a  general  way,  the 
change  in  the  calomel  which  fits  it  for  absorption  is  so  slow,  as  not 
to  endanger  serious  mischief,  even  though  the  calomel  should  not 
happen  to  be  rapidly  carried  off  by  purgation.  But  there  are  ex- 
ceptions to  these  general  rules.  There  may  happen  to  be  chemical 
agents  enough  in  the  bowels  to  react  on  much  more  than  the  ordinary 
amount  of  calomel,  and  convert  it  into  a  powerful  irritant ;  and 
there  may  happen  also  to  be  an  excessive  susceptibility  to  the  con- 
stitutional impression.  There  will,  therefore,  be  occasional  danger, 
firom  these  large  doses,  of  serious  gastro-enteritis,  or  hyperemesis 
and  hypercatharsis,  or  of  a  dangerous  action  on  the  mouth  or  the 
vital  functions.  This  risk  should  never  be  incurred,  unless  for  some 
highly  important,  and  otherwise  unattainable  end;  and  it  is  ex- 
tremely doubtful,  in  my  mind,  whether  disease  offers  to  us  any 
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occasion  of  this  kind.  Induced  by  these  considerations,  I  have 
never  employed  the  excessive  doses  of  calomel  recommended  by 
some  writers,  and  would  not  advise  their  employment  ander  any 
circumstances  by  others.  There  will  be  occasion  to  say  more  upon 
this  point,  when  treating  of  the  use  of  large  doses  of  calomel  in 
•dysentery  and  cholera. 

Therapeutic  Application. — Calomel  is  peculiarly  indicated  as  a 
purgative,  whenever,  in  connexion  with  any  other  call  for  cathartic 
medicine,  there  is  an  indication  for  stimulating  the  secretory  func- 
tion of  the  liver.  This  indication  is  presented  in  diseases  attended 
with  torpor  of  the  liver,  general  portal  congestion,  or  congestion  of 
the  liver  itself,  and  by  those,  moreover,  in  which  it  may  be  desirable 
to  deplete  from  the  portal  circulation,  though  not  congested,  or  to 
act  revulsively  towards  the  liver  for  the  relief  of  inflammation  or 
congestion  elsewhere. 

Bilious  remittent  and  yellow  fevers  often  offer  the  indication,  espe- 
cially at  the  commencement;  the  former  being  very  often  and  almost 
characteristically  associated  with  congestion  of  the  liver,  the  latter 
with  almost  complete  atony  of  the  organ.  A  full  purgative  dose 
of  calomel,  therefore,  or  of  some  cathartic  compound  containing  it,  is 
generally  administered  as  the  commencing  step  in  the  treatment  of 
these  complaints;  and,  in  the  course  of  them,  it  may  sometimes  be 
advisable  to  repeat  the  dose,  when  the  same  conditions  exist ;  though 
the  end  is  in  general  better  attained,  in  the  latter  case,  by  the  use 
of  smaller  doses  of  calomel  or  blue  pill,  followed  by  sulphate  of 
magnesia,  or  other  gentle  cathartic.  The  miasmatic  intermittent  may 
also  be  advantageously  treated  in  the  same  way,  whenever  the  dis- 
ease may  appear  to  be  complicated  with  similar  conditions  of  the 
liver. 

Under  the  name  of  bilious  disorder,  there  often  occurs,  in  the  hot 
seasons,  an  affection  of  the  digestive  organs,  characterized  by  un- 
easiness of  the  stomach,  defective  appetite,  sometimes  nausea,  a 
furred  tongue,  general  uneasiness,  and  often  apparently  causeless 
dejection  of  spirits.  The  eyes  not  unfrequently  have  a  sallow  tinge, 
and  the  bowels  are  torpid,  or  the  discbarges  are  light-coloured,  or 
dark,  indicating  defective  or  deranged  action  of  the  liver.  Full 
mercurial  purgation  will  generally  entirely  relieve  this  affection, 
and  probably  prevent  the  occurrence  of  some  more  serious  attack, 
as  bilious  colic,  cholera  morbus,  dysentery,  or  jaundice. 

In  all  cases  of  constipation^  with  deficiency  of  bile  in  the  passages, 
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«  purgative  dose  of  calomel  may  be  given.    This  condition  often 
precedes  an  attack  of  jaundice,  which  may  thus  be  prevented. 

In  jaundice  itself^  of  the  ordinary  kind,  attended  with  clay-colonred 
passages,  and  bilious  nrine,  a  purgative  dose  of  calomel,  alone  or 
combined,  should  be  given  at  the  commencement,  and  occasionally 
]q>eated  in  the  course  of  the  disease. 

Acute  hepatitis  generally  offers  the  same  indication.  Where  a 
purgative  is  required,  calomel  should  almost  always  be  used,  either 
akne,  or  connected  with  other  cathartics.  In  the  chronic  variety, 
■otive  purgation  is  seldom  desirable,  and  it  is  rather  the  alterative 
tlian  the  cathartic  action  of  the  medicine  that  is  wanted. 

In  acute  splenitis^  calomel  should  be  given  at  the  outset,  with  a 
view  to  deplete  from  the  portal  circle,  so  intimately  connected  with 
that  organ. 

Dysentery^  in  its  severer  forms,  presents  the  same  indication  most 
decidedly.  There  is  usually  deficient  secretion  of  bile  in  this  dis- 
ease; depletion  from  the  portal  circulation  is  strongly  called  for; 
■nd  a  derivative  influence  from  the  colon  and  rectum  to  the  liver, 
through  the  portal  vein,  is  a  not  less  obvious  want  in  the  case. 
Hence,  calomel  has  generally  been  deemed  a  most  important  remedy 
iQ  this  disease,  and,  in  its  worst  forms,  there  are  few  if  any  more 
effective.  In  cases  of  only  moderate  severity,  the  ordinary  dose  of 
the  mercurial  may  be  sufficient ;  but,  in  the  worst  forms,  a  large 
dose  of  fif^n  or  twenty  grains  may  be  given  at  first,  and  the 
medicine  may  be  repeated  in  smaller  doses  afterwards.  Should  it 
salivate,  it  will  be  all  the  better. 

In  bilious  colic,  calomel  is  strongly  called  for  by  the  congested 
state  of  the  liver,  and,  in  connexion  with  opium,  is  the  most  im- 
portant remedy  in  the  disease.  It  should  be  given  immediately. 
From  two  to  four  grains  of  opium,  with  from  six  to  twelve  grains 
of  calomel,  may  be  administered  in  divided  doses  at  short  intervals, 
until  the  pain  is  relieved,  and  then  followed  by  castor  oil,  sulphate 
of  magnesia,  or  infusion  of  senna  with  that  salt,  so  as  to  secure 
efficient  action  on  the  bowels.  Cblica  pictonum  may  be  treated  in 
the  same  way. 

In  gastritis^  severe  enteritis,  and  peritonitis,  calomel  may  often  be  ad- 
vantageously used  as  a  cathartic,  at  the  commencement  of  the  dis- 
ease. To  gcLstriiis  it  is  adapted,  because  among  the  least  irritant  of 
cathartics  to  the  mucous  membrane,  and  the  one  most  likely  to  be 
retained  on  the  stomach.  In  enteritis,  particularly  of  the  variety 
which  affects  the  whole  thickness  of  the  bowel,  or  at  least  extends  to 
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the  muscular  coat,  and  thus  induces  constipation,  it  is  recommended 
by  the  same  advantages.  In  both,  as  well  as  in  penioniiisj  it  also  ope- 
rates usefully  by  depleting  from  the  portal  circle,  and  at  the  same 
time  operating  revulsively  to  the  liver.  In  all  these  cases,  it  should 
be  given  either  uncombined,  or  in  connexion  with  opium ;  and  may 
be  followed  in  due  time,  should  it  not  operate,  by  one  of  the  quicker 
of  the  mild  cathartics,  as  castor  oil,  or  sulphate  of  magnesia. 

In  infantile  diseases^  calomel  is  peculiarly  efficacious.  It  is  recom- 
mended here  by  its  want  of  unpleasant  taste,  by  its  retention  upon 
the  stomach  when  others  are  rejected,  and  by  the  general  mildness 
of  its  operation.  It  is  useful,  moreover,  in  the  complaints  of  children, 
in  some  way  which  I  cannot  explain,  and  altogether  independently, 
so  far  as  I  can  judge,  of  any  action  upon  the  liver.  Upon  this  point, 
my  experience  scarcely  permits  me  to  doubt.  I  have  often  seen 
the  diseases  of  children  yield  promptly  to  a  dose  of  calomel,  which 
have  refused  to  yield  to  other  cathartics.  In  their  irritative  fevers, 
cephalic  affections,  pectoral  inflammations,  verminose  complaints, 
and  various  disorders  of  the  bowels,  calomel  will  often  act  most 
happily.  In  children  more  than  a  year  old,  it  may  be  given  when- 
ever an  indication  exists  for  active  purgation,  and  no  special  indi- 
cation is  presented  for  some  other  cathartic.  Some  apprehend 
great  evils  from  it,  and  shun  it  most  religiously  in  these  cases.  I 
cannot  conceive  the  grounds  of  their  fears.  At  least,  I  can  say 
most  truly,  that  I  am  not  aware  that  I  have  ever  seen  it  do  serious 
barm.  It  should,  however,  never  be  allowed  to  remain  long  in  the 
bowels  without  acting ;  but  always,  if  it  do  not  operate  in  six  or 
eight  hours,  be  followed  by  castor  oil,  or  other  quick  and  mild 
purgative.  A  good  plan  is  to  give  it  late  at  night,  and  to  administer 
the  other  cathartic  early  in  the  morning  if  required.  The  calomel 
is  best  administered  uncombined. 

Employment  a8  a  Supposed  Sedative.  In  qpidetnic  cholera^  dys- 
entery^ yellow  fever^  &c.,  it  has  been  recommended  in  large  doses 
as  a  sedative  agent.  It  is  asserted  that,  when  given  very  largely 
in  these  cases,  so  far  from  causing  local  or  general  excitement^ 
it  produces,  on  the  contrary,  a  remarkable  sedative  effect,  allay- 
ing the  local  irritation,  checking  vomiting  and  purging,  lowering 
the  frequency  and  force  of  the  pulse  and  the  heat  of  skin,  and 
greatly  contributing  to  the  cure.  As  to  the  quantity  administered, 
there  have  scarcely  been  any  fixed  limits;  and  experiment  has 
run  wild,  in  the  latitude  of  choice,  which,  according  to  this  theory, 
i8  permitted  to  the  adventurous  practitioner.  The  old  doses  have 
been   quite  disregarded.     Twenty  grains  every  half  hour,  hour, 
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or  two  hours  have  been  quite  within  bounds,  in  cases  of  epidemic 
cholera.  Two  drachms  at  the  beginning,  and  a  drachm  every  hour 
or  two  afterwards,  have  been  given;  and  an  instance  is  recorded,  in 
which  thirty  drachms  were  administered  in  48  hours,  with  moderate 
ptyalism  and  recovery ;  and  fifty-three  drachms  in  42  hours,  in  a 
fatal  case,  without  observable  effect.  (Pereira,  Mat  Med.,  8d  ed.,  p. 
854.)  In  this  country,  the  remedy  has  been  used  in  teaspoonful 
doses;  and  I  have  before  mentioned  an  instance,  in  which  a  pound 
is  said  to  have  been  given  in  the  course  of  the  disease.  I  have 
never  used  calomel  in  this  method,  and  can  say  nothing  in  regard 
to  it  of  my  own  knowledge.  Why  it  is  generally  safe,  the  reader 
can  understand.  Perhaps  only  from  ten  to  twenty  grains  act  dyna- 
mically; all  the  rest  is  inert.  But  it  does  not  follow,  that  this  inert 
portion  may  not  be  operating  advantageously  by  its  physical  proper- 
ties. It  is  not  impossible  that,  diffusing  itself  over  the  mucous  sur- 
hce^  adhering  everywhere  to  the  villi,  and  filling  up  the  follicles,  it 
may  form  a  protective  coating  for  the  tender  surface,  which  may 
guard  it  against  the  irritating  contents  of  the  bowels,  as  a  piece  of 
caoutchouc,  or  gutta  percha  plaster,  will  protect  an  external  inflamed 
sarface,  and  thus  favour  the  subsidence  of  the  inflammation.  Its 
presence  and  weight  may  also  interfere  with  and  depress  the  function 
of  the  irritated  part,  and  thus  check  the  excessive  secretion.  Upon 
aimilar  principles,  it  is  thought  that  subnitrate  of  bismuth  restrains 
diarrhoea,  and  indeed  cures  the  complaint  All  this  may  be  true ; 
but  I  doubt  whether  the  advantage  gained  is  equal  to  the  hazard. 
Some  may  be  benefited;  many  may  be  unaffected,  neither  receiving 
good  nor  harm ;  but  there  may  be  some,  as  before  suggested,  to 
whom,  under  certain  circumstances,  the  measure  may  do  irreparable 
injury;  and,  unless  we  had  more  satisfactory  evidence  of  a  good 
effected  which  could  be  attained  in  no  other  way,  it  would  be  the 
part  of  prudence  not  to  imitate  the  practice. 

Administration,  The  dose  of  calomel  for  an  adult  is  from  five  to 
twenty  grains ;  for  a  child  two  or  three  years  old,  about  four  grains. 
One  or  two  grains  may  be  given  to  infants  under  a  year.  It  may  be 
administered  in  powder,  mixed  with  syrup  or  molasses,  or  in  the 
form  of  pill,  which  should  be  freshly  made,  so  as  to  be  readily  broken 
up  in  the  liquids  of  the  stomach.  Should  it  not  operate  in  six  or 
eight  hours  at  furthest,  it  should  be  followed  by  another  cathartic, 
as  castor  oil,  one  of  the  saline  purgatives,  or  senna,  to  hasten  its 
action.  To  insure  its  operation,  and  increase  the  purgative  effect,  it 
is  not  unfrequently  given  in  combination  with  other  cathartics,  as 
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rbubarb,  aloes,  jalap,  scammony,  compound  extract  of  colocjnth,  &c 
It  is  one  of  the  ingredieats  of  the  compound  cathartic  pill  of  our  Phar- 
macopoeia, which  may  often  be  advantageously  employed  in  the  dis- 
eases above  mentioned,  when  calomel  is  indicated.-  But  in  all  cases 
in  which  the  stomach  is  irritable,  the  calomel  should  be  given  alone. 


3.  Drastics,  or  Drastic  Purees. 

I.  SCAMMONY. 

SCAMMONIUM.  U.S. 

Origin.  Scammony  is  the  concrete  milky  juice  of  the  root  of 
Qmvolvulus  Scammonia^  a  climbing  perennial  plant  of  Syria  and 
Asia  Minor,  with  a  long  tapering  root,  and  numerous  slender,  twin- 
ing stems.  In  the  collection  of  scammony,  the  root  is  cut  ofT  ob- 
liquely near  the  top,  and  the  juice,  as  it  exudes,  received  into  small 
shells,  whence  it  is  transferred  into  some  convenient  receptacle,  in 
which  it  is  allowed  to  harden.  In  the  course  of  concretion,  it  pro- 
bably undergoes  a  slight  fermentation,  attended  with  the  production 
of  minute  bubbles  of  air  throughout  its  substance,  which  it  retains 
when  it  becomes  solid.  Very  little,  however,  of  the  pure  concrete 
juice  is  sent  into  the  market.  It  is  almost  always  more  or  less 
mixed  with  foreign  substances,  as  meal,  chalk  or  other  form  of 
carbonate  of  lime,  gummy  matter,  an  extract  prepared  from  the 
plant,  &c.  This  admixture  is  made  partly  by  the  peasants  who 
collect  the  scammony,  partly  after  it  has  been  brought  into  the 
market  of  Smyrna;  and,  in  the  latter  place,  the  adulteration  is 
carried  on  according  to  a  regulated  plan,  the  amount  of  imparity 
being  graduated  inversely  to  the  price.  Formerly,  the  better  kinds 
were  sold  under  the  name  of  Aleppo  soavimony,  from  the  town  in 
the  vicinity  of  which  the  drug  was  collected ;  and  the  inferior  kinds 
under  that  o{  Smyrna  scammony ^  from  the  place  of  export;  bnt  this 
distinction  has  been  abandoned,  as  it  no  longer  applies  to  the  drug 
existing  in  the  markets ;  almost  the  whole  that  is  used,  the  better 
as  well  as  the  worse,  coming  from  Smyrna. 

Properties.  Scammony  is  in  two  distinct  forins,  one  of  which, 
supposed  to  be  tolerably  pure,  is  called  virgin  scammony,  the  other, 
in  which  there  is  almost  always  more  or  less  admixture  of  impari- 
ties, may  be  denominated  common  scammony. 

Virgin  scammony  is  in  irregular  lumps,  grayish  on  the  outside. 


CHAP.  I.]  CATHABnCS.— SCAHMONY.  647 

easily  broken,  with  a  fracture  somewhat  shining,  resinoas,  and  of  a 
greenish-black  colouri  or  grayish-green  becoming  black  on  expo- 
sure, and  translucent  at  the  edges.  Examined  by  a  magnifying 
glass,  it  is  seen  to  be  full  of  minute  air-cells. 

Common  scammony  is  in  circular  cakes,  flat  on  both  sides,  or 
plano-convex,  from  four  to  six  inches  in  diameter,  and  from  half 
an  inch  to  two  inches  thick,  of  different  colour  in  different  speci- 
mens, some  being  of  a  light  greenish-gray,  others  ash,  or  olive,  or 
slate-coloured,  and  sometimes  almost  black.  This  variety  is  com- 
pact, heavy,  hard,  finely  porous,  with  a  fracture  generally  more  or 
less  shining,  though  sometimes  dull,  of  a  grayish  colour,  becoming 
darker  on  exposure,  and  with  translucent  splinters. 

Both  kinds  yield  a  light-gray  powder.  The  smell  is  feeble,  but 
somewhat  like  that  of  old  cheese;  the  taste  very  slight  at  first,  but 
becoming  acrid  afler  a  time,  and  slightly  bitterish. 

Chmpositwn.  Scammony  is  essentially  a  gUm-resin,  with  some 
other  unimportant  ingredients.  It  yields  the  gum  \o  water,  the 
resin  to  alcohol  or  ether,  and  both  to  diluted  alcohol.  Rubbed  up 
with  water,  it  forms  a  milky  emulsion.  The  activity  of  the  medi- 
cine resides  exclusively  in  the  resin,  the  proportion  of  which  differs 
very  much  in  the  different  specimens;  amounting  to  90  per  cent, 
in  the  purest  scammony ;  but,  in  that  to  be  found  in  the  market, 
varying  from  80  down  to  about  40  per  cent.,  and,  in  the  greatly 
adulterated  specimens,  sinking  to  10  per  cent,  or  lower.  The  pro- 
portion of  resin  may  be  considered  as  a  test  of  the  strength  and 
purity  of  the  drug.  The  adulteration  with  meal  may  be  detected 
by  the  blue  colour  imparted  by  the  starch  to  iodine;  that  with 
carbonate  of  lime,  by  effervescing  with  muriatic  acid. 

Substances  have  been  sold  as  scammony  which  were  derived  from 
other  plants,  or  entirely  factilious,  being  made  up  of  materials  not 
existing  in  the  genuine  drug.  One  of  these,  often  designated  as 
Montpellier  scammony,  is  said  to  be  prepared,  in  the  South  of  France, 
from  the  juice  of  Cyrumchum  monspeliacum.  They  are  now,  proba- 
bly, not  to  be  found  in  our  shops. 

Medical  Effects  and  Uses.  Scammony  has  been  employed  from 
the  earliest  records  of  medicine.  It  is  an  energetic,  hydragogue 
cathartic,  generally  producing  more  or  less  griping  when  it  ope- 
rates, sometimes  acting  harshly,  and,  in  over-doses,  capable  of  pro- 
ducing dangerous  inflammation  of  the  gastro-intestinal  mucous 
membrane.  It  is  probable  that  the  gum  qualifies  the  harshness  of 
the  resinous  ingredient,  by  involving  its  particles,  and  thus  mecha- 
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nically  preventing  their  full  effect  on  the  snrfaoe  of  the  membrane; 
and  some  of  the  additions  made  to  it,  in  its  place  of  prodnction, 
viewed  in  the  same  light,  though  they  render  a  larger  dose  of  the 
medicine  necessary,  may  prove  serviceable  by  moderating  its  vio- 
lence. Scammony  is  seldom  administered  alone,  but  generally  with 
other  cathartics,  to  give  them  increased  energy  or  rapidity  of  action. 
It  is  occasionally  combined  with  calomel;  but  is  probably  most  used 
as  an  ingredient  of  the  compound  extract  </  colocyrUhj  and  conse- 
quently of  the  compound  cathartic  pilh^  of  which  that  extract  forms 
a  part.  It  may  be  employed  whenever  an  energetic  purgative  is 
required,  and  there  is  no  irritability  of  stomach,  or  gastric  or  intes- 
tinal inflammation.  Its  griping  may  be  obviated,  in  some  d^ree, 
by  giving  aromatics  at  the  same  time. 

Administration.  The  dose  of  virgin  scammony  is  from  5  to  15 
grains,  that  of  the  common  kind,  from  10  to  SO  grains.  The  medi- 
cine is  best  administered  in  emulsion,  made  by  rubbing  it  up  with 
gum  arabic  'or  almonds,  sugar,  and  one  of  the  araoiaiic  waters. 
There  are  several  officinal  preparations. 

Compound  Powder  of  Scammony  (PuLVis  ScAHMONn  CoMPOSirus, 
Lond.j  JSd,  Dub)  is  made  differently  by  the  different  British  col- 
leges ;  the  London  preparation  consisting  of  scammony,  extract  of 
jalap,  and  ginger;  the  Dublin,  of  scammony  and  compound  powder 
of  jalap  (consisting  of  jalap,  cream  of  tartar,  and  ginger);  and  the 
Edinburgh,  of  scammony  and  cream  of  tartar.  But  such  oombina- 
tions  are,  I  think,  best  left  to  extemporaneous  prescription.  The 
dose  of  these  powders  is  from  ten  to  thirty  grains. 

Confection  of  Scammony  (CoNFECTio  ScAMMONii)  is  a  preparation 
of  the  London  and  Dublin  Colleges,  made  by  beating  up  powdered 
scammony  with  aromatic  powders  and  syrup.  The  doae  is  from 
thirty  grains  to  a  drachm. 

Alcoholic  Extract  of  Scammony  (ExTBAGTUK  sive  Bbsina  Scam- 
xoNii,  Ed)  is  directed,  by  the  Edinburgh  College,  to  be  made  by 
dissolving  scammony  in  proof  spirit,  and  evaporating  the  alcoholic 
portion  of  the  menstruum.  The  resin  is  then  deposited  fipom  the 
remaining  watery  portion,  which  is  to  be  poured  ofl^  and  the  resin 
afterwards  thoroughly  washed  with  boiling  water.  Thus  prepared, 
it  is  of  a  dirty  greenish-brown  colour,  having,  in  a  slight  d^ree, 
the  smell  of  scammony,  and  its  acrid  taste.  It  is  soluble  in  alcohol, 
ether,  and  boiling  hot  diluted  alcohol.  The  dose  is  from  five  to  ten 
grains.  The  best  form  for  exhibition  is  an  emulsion  made  by  rub- 
bing it  with  unskimmed  milk,  in  which  its  taste  is  quite  lost 
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IL  COLOCYNTH. 

COLOCYNTHIS.  U.S.,  Land.,  JEcL,  Dub. 

Origin.  Colocynth  is  the  prepared  fruit  of  Citrullus  CohcynOm 
(Cacamis  Colocynthis,  Linn),  or  bitter  cucumber,  an  annual  plant, 
with  trailing  stems,  bearing  considerable  resemblance  to  the  water- 
melon, growing  wild  in  the  islands  of  the  Archipelago,  and  in 
various  parts  of  Africa  and  Asia.  The  fruit,  which  is  about  as 
large  as  an  orange,  and  yellow  when  ripe,  is  gathered  in  autumn, 
'  deprived  of  its  cortical  portion,  and  dried,  before  being  sent  into 
market. 

Properties.  The  prepared  fruit,  as  kept  in  the  shops,  is  in  globu- 
lar balls,  about  two  or  three  inches  in  diameter,  extremely  light,  of 
a  whitish  colour,  and  composed  of  a  soft,  spongy,  tough  pulp,  or 
medullary  matter,  and  numerous  seeds,  which  constitute  about  75 
per  cent,  of  the  whole  weight.  The  spongy  portion  has  a  very 
feeble  odour,  and  an  intensely  bitter,  nauseous  taste.  The  seeds 
also  are  bitter,  but  in  a  less  degree ;  and,  having  comparatively 
little  of  the  purgative  property,  should  be  rejected,  when  the  colo- 
cynth is  prepared  for  use.  Both  the  bitterness  and  medical  virtues 
of  the  pith  are  extracted  by  water  and  alcohol. 

Active  Principle.  Colocynth  owes  its  virtues  to  a  peculiar,  neu- 
ter, bitter  principle,  called  coJocynthin,  which  is  intensely  bitter, 
soluble  in  alcohol,  less  soluble  in  water,  and  precipitated  from  its 
aqueous  solution  by  infusion  of  galls.  This  principle  is  not 
isolated  for  medical  use.  There  are  also  in  the  pulp  considerable 
quantities  of  pectic  acid  and  mucilaginous  matter,  which  cause  the 
decoction  or  hot  infusion  to  gelatinize  on  cooling. 

Medical  Effects  and  Uses.  Colocynth  is  a  powerful,  drastic, 
hydragogue  purgative,  occasionally,  even  in  ordinary  doses,  ope- 
rating harshly,  and  capable,  in  over-doses,  of  producing  violent 
irritation  of  the  stomach  and  bowels,  with  severe  griping  pains, 
bloody  stools,  &;c.  It  has  in  several  instances  caused  death,  through 
inflammation  of  the  alimentary  canal;  and  in  one  instance,  men- 
tioned by  Dr.  Christison,  this  result  took  place  from  a  teaspoonful 
and  a  half  of  the  medicine.  The  irritation  and  inflammation  have 
extended  also  to  the  kidneys,  bladder,  and  genitals,  showing  that 
the  bitter  principle  is  probably  absorbed,  and  operates  through  the 
circulation.  Colocynth  is  said  sometimes  to  act  as  a  diuretic, 
and,  if  given  so  that  its  bitter  principle  might  be  absorbed  without 
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purging,  it  would  be  very  likely  to  produce  this  effect.  It  is  thought 
also  to  act  on  the  liver,  and  by  some  to  have  a  peculiar  disposition 
to  operate  on  the  lower  bowels,  and  I  have  little  doubt,  is  tonic  in 
minute  doses.  It  seems,  indeed,  to  bear  some  resemblance  to  aloes, 
in  its  mode  of  action,  though  much  more  hydragogue,  and  more 
powerful  as  a  purge. 

It  is  very  seldom  administered  alone,  but  almost  always  in  con- 
nexion with  other  cathartics,  to  which  it  gives  increased  activity, 
while  its  own  violence  is  mitigated.  In  this  mode,  it  is  employed, 
in  the  full  dose,  whenever  an  energetic  cathartic  effect  is  de- 
manded, and  in  small  doses,  as  a  laxative,  in  torpid  conditions  of 
the  liver,  and  of  the  stomach  and  bowels  generally.  It  is  wholly 
unfit  for  cases  in  which  the  stomach  or  bowels  are  inflamed. 

The  dose  of  colocynth  is  from  five  to  ten  grains.  When  admin- 
istered in  pill  or  powder,  the  pulp  should  be  thoroughly  rubbed 
with  gummy  or  starchy  matter,  so  as  to  pulverize  it  well,  and  oh- 
tund  its  acrimony  by  separating  its  particles;  and  a  little  sulphate  of 
potassa  would  be  a  good  addition,  with  a  view  to  a  more  thorough 
division  and  incorporation  of  the  materials.  The  decoction  and 
tincture,  though  active,  are  little  employed,  and  not  officinal  in  the 
U.  States  or  Great  Britain.  The  form  in  which  colocynth  is  almost 
exclusively  used,  in  this  country,  is  that  of  extract;  and  the  officinal 
compound  extract  is  among  the  most. popular  of  the  cathartic  pre- 
parations. 

Compound  Eoctract  of  Colocynth  (ExTRACTUM  CoLOCYNTHlDis  CoK- 

POSITUM,   U.S.;  PiLULA   COLOCYNTfflDIS  COMPOSITA,   LoncL^   Duk; 

PiLUL-fi  CoLOCYNTHiDis,  Ud.)  is  prepared,  according  to  the  direc- 
tions of  our  Pharmacopoeia,  by  first  exhausting  colocynth  by  diluted 
alcohol,  then  adding  to  the  tincture  aloes,  scammony,  and  soap,  and 
lastly  evaporating  to  the  proper  consistence,  adding  powdered  car- 
damom near  the  end  of  the  process.  The  preparation  is  thus  seen 
to  contain  the  virtues  of  colocynth,  scammony,  and  aloes,  with  soap 
to  give  it  due  consistence,  render  the  mass  more  soluble,  and  per- 
haps to  qualify  the  drastic  character  of  the  more  active  ingredients, 
and  an  aromatic  to  obviate  nausea  and  griping.  The  London  Cbm- 
pound  Pill  of  Colocynth  differs  mainly  in  the  use  of  the  extract  of 
aloes  instead  of  aloes  itself,  which  is  a  doubtful  improvement,  and 
the  watery  instead  of  the  spirituous  extract  of  colocynth.  The 
Edinburgh  and  Dublin  preparations  contain  the  colocynth  itself  in 
powder,  which  gives  greater  bulk  to  the  mass.  But  all  the  oflScinal 
preparations  may  be  considered  as  identical  in  effect.    The  prepa- 
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ration  is  moch  used,  in  small  doses,  as  a  tonic  aperient,  in  constipa- 
tion with  a  torpid  state  of  the  bowels,  inactive  hepatic  function,  or 
dyspeptic  condition  of  the  stomach.  In  the  full  dose,  it  is  a  power- 
ful, yet  sufficiently  mild  purgative,  adapted  to  all  conditions  in 
which  a  full  and  effectual  operation  upon  the  bowels  is  required, 
whether  in  reference  simply  to  the  evacuation  of  the  bowels  them- 
selves, or  to  a  revulsive,  or  hydragogue  effect.  It  is  very  fre- 
quently given  in  combination  with  calomel,  in  the  complaints  in 
which  the  latter  cathartic  is  peculiarly  indicated;  and  constitutes 
one  of  the  ingredients  of  the  Compound  Cathartic  Pills  of  our  Phar- 
macopoeia, now  so  extensively  used  throughout  the  country.  Hyos- 
cyamus  is  often  combined  with  it,  in  order  to  correct  any  griping 
tendency,  and  is  an  excellent  addition.  Such  a  combination  is 
officinal  with  the  Edinburgh  College,  under  the  name  of  Pilule 
CoLOCYNTHiDis  ET  Hyoscyami,  Consisting  of  two  parts  of  the  ex- 
tract and  one  of  hyoscyamus,  which  may  be  given  in  about  the 
same  dose  as  the  extract  itself. 

The  dose  of  the  compound  extract  of  colocynth  is  from  five  to 
thirty  grains.  The  medium  full  dose  may  be  stated  at  fifteen  grains, 
if*  the  preparation  be  made  from  good  materials.  From  three  to 
five  grains  should  operate  as  an  aperient. 


III.  BLACK  HELLEBORE. 

HELLEBORUS.  U.  S,,  LoncL,  Ed. 

Syn,  Melampodinm. 

Origin.  Black  hellebore  is  the  root  (rhizome  and  fibres)  of  Hel- 
leborus  niger^  a  small,  herbaceous,  perennial  plant,  sometimes,  from 
its  period  of  inflorescence,  and  the  aspect  of  its  flower,  called  the 
Christmas  rose.  The  plant  is  a  native  of  the  hilly  regions  of  south- 
em  and  middle  Europe,  from  the  Archipelago  on  the  one  side,  to 
the  Bay  of  Biscay  on  the  other.  The  root,  as  used  in  this  country, 
is  imported  chiefly  from  Germany. 

Properties.  It  consists  of  a  blackish,  or  brownish  knotted  head 
or  rhizome,  very  irregular  in  shape,  half  an  inch  thick  or  less,  and 
several  inches  long,  showing  the  remains  of  the  leafstalks  on  its 
upper  surface,  with  numerous  dark-brown,  radical  fibres,  cylindri- 
cal, about  as  thick  as  a  straw,  and  from  four  to  twelve  inches  long, 
which  are  sometimes  attached  to  the  sides  and  under  surface  of  the 
rhizome,  sometimes  separate,  and  generally  more  or  less  broken. 
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The  colour  of  the  root  is  internally  whitish ;  and,  when  one  of  the 
radicals  is  broken  transversely,  the  pith  appears  somewhat  stellate. 
By  these  characters,  the  root  may  generally  be  distingaished  from 
those  of  other  plants,  which  are  said  to  be  now  frequently  mixed  with 
or  substituted  for  it.  The  root  has  a  very  feeble  odour,  said  to  re- 
semble that  of  seneka,  and  a  taste,  which,  though  slight  at  first;  be- 
comes bitterish,  acrid,  and  nauseous.  In  the  fresh  root  the  taste  is 
extremely  acrid  and  burning ;  but  the  acrimony  is  diminished  by 
drying,  and  very  much  impaired  by  time.  Water  and  alcohol  ex- 
tract its  virtues;  which  are  much  injured  by  long  boiling. 

Active  Principle,  Black  hellebore  contains  a  volatile  oil^  with 
which  its  acrimony  is  probably  connected,  in  some  measure  at  least, 
and  upon  the  escape  of  which  may  possibly  depend  the  diminutiou 
of  the  activity  of  the  drug  by  drying  and  by  time.  There  is  also 
said  to  be  an  acrid  fixed  oil  among  its  ingredients;  and  a  peculiar 
principle  has  recently  been  discovered,  called  helleborin^  which  is 
white,  crystallizable,  bitter  to  the  taste,  with  a  slight  tingling  effect 
on  the  tongue,  and  neuter  in  its  relations  to  acids  and  alkalies. 
(See  U.  S.  Dispensatory.)  How  far  this  principle  is  connected  with 
the  medicinal  activity  has  not,  I  believe,  been  ascertained. 

Medical  Properties  and  Uses.  Black  hellebore  was  long  thought 
to  be  the  celebrated  hellebore  of  the  ancients ;  but,  at  present,  it  is 
generally  believed  that  the  latter  was  the  root  of  another  species, 
the  Htllehorus  orientalis,  which  has  been  found  growing  in  the  dis- 
tricts, where  the  plant  used  by  the  ancients  is  known  to  have  been 
most  abundant.  In  the  recent  state,  the  root  is  violently  acrid,  pro- 
ducing, when  applied  to  the  skin,  inflammation  and  even  blistering; 
but  this  property  is  much  diminished  by  drying,  and  is  lost  by  time. 
When  taken  internally,  the  medicine  is  a  drastic  hydragogue  cathar- 
tic, with  a  disposition  to  stimulate  the  uterus,  and  therefore  ranked 
with  the  emmenagogues.  It  is,  however,  uncertain  in  its  operation, 
sometimes  acting  harshly  in  doses,  in  which,  at  other  times,  it  pro- 
duces little  or  no  efiect,  and  in  over  doses  causing  hypercatharsis, 
with  vomiting,  abdominal  pains,  cramps,  and  convulsions,  which  have 
sometimes  ended  fatally.  This  inequality  of  action  probably  arises, 
in  part,  from  difference  of  susceptibility  in  the  persons  taking  it,  which 
seems  to  be  common  in  relation  to  the  ranunculaceae,  and  partly 
from  the  great  inequality  in  the  strength  of  the  medicine,^  in  conse- 
quence of  the  deterioration  it  undergoes  by  keeping.  Some  sup- 
pose that  its  active  matter  is  absorbed,  and  has  a  special  disposition, 
like  that  of  aloes,  to  act  on  the  pelvic  viscera.    From  the  manner 
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in  which  it  acts  poisononsly  on  the  lower  animals,  it  has  been  sup- 
posed to  operate  also  specially  on  the  brain. 

The  hellebore  of  the  ancients  had  great  reputation  in  the  treat- 
ment of  insanity,  melancholia,  and  epilepsy ;  and  was  believed  to 
operate  usefully  in  these  complaints  through  its  purgative  properties; 
bat  it  is  not  impossible  that  the  supposed  narcotic  influence  may 
have  had  some  instrumentality  in  the  favourable  results.  The  an- 
cients used  it  also  in  amenorrhoea,  dropsy,  worms  in  the  bowels,  and 
affections  of  the  skin.  In  this  country,  black  hellebore  is  little  em- 
ployed, except,  perhaps  in  amenorrhoea,  in  which  it  is  supposed  to 
be  useful  by  a  specific  action  on  the  uterus,  independently  of  purga- 
tion. At  one  time  I  employed  the  medicine  to  a  considerable  ex- 
tent, but  found  it  so  often  quite  ineffectual,  and  at  all  times  so 
uncertain,  that  I  long  since  abandoned  the  use  of  it  altogether.  My 
want  of  success  with  it  may  have  been  owing  to  the  deteriorated 
character  of  the  drug,  in  consequence  of  having  been  long  kept  in 
the  shops.  I  can  readily  understand,  however,  that,  in  the  coun- 
tries where  it  may  be  obtained  fresh,  and  of  unimpaired  powers,  it 
may  be  a  useful  remedy  in  the  complaints,  in  which  its  congener 
was  employed  by  the  ancients. 

The  dose  of  the  root,  with  a  view  to  full  effect,  is  from  ten  to 
twenty  grains.  From  three  to  six  grains  of  it  may  be  given  as  an 
alterative  and  aperient,  in  skin  affections  and  portal  congestion.  A 
decoction^  made  by  boiling  two  drachms  in  a  pint  of  water,  has  been 
recommended  in  the  dose  of  a  fluidounce  every  four  hours. 

The  Alcoholic  Extract  (Extractum  Hellebori,  U.  S,\  prepared 
as  directed  in  the  U.  S.  Pharmacopoeia,  may  be  administered  in  the 
dose  of  ten  or  twelve  grains. 

But  the  Tincture  of  Black  Hellebore  (TiNOTURA  Hellebori,  U.  S^ 
Lond.\  not  unfrequently  called  tinctura  melampodn,  is  the  prepara- 
tion most  employed.  It  is  used  chiefly  in  amenorrhoea,  in  the  dose 
of  one  or  two  fluidrachms.  Dr.  Meade,  who  especially  recom- 
mended it  in  this  affection,  gave  two  teaspoonfuls,  in  a  glass  of 
warm  water,  twice  a  day. 


IV.  GAMBOGE. 

GAMBOGIA.  U.  S.  —  Cambogia.  Lond^  Ed.,  Dub. 

Origin.  Gamboge  is  the  concrete  juice  of  an  unknown  tree,  grow- 
ing in  the  Siamese  province  of  Cambodia,  and  in  C!ochin  China, 
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and  supposed  to  be  a  species  of  Garcinia,  from  the  close  resem- 
blance of  its  product  to  that  of  one  of  the  Oarcinias  of  Ceylon,  the 
Hehradendrcn  Camhogioides  of  Graham.  When  the  leaves  or  young 
shoots  of  this  tree  are  broken,  a  yellow  opaque  juice  exudes,  which 
is  either  received  in  hollow  bamboo  canes,  where  it  is  allowed  to 
harden,  or  is  collected  in  convenient  receptacles,  and,  after  attain- 
ing the  proper  consistence,  is  worked  by  the  hand  into  rolls  or 
other  forms.  Accordingly,  it  exists  in  commerce  in  two  shapes, 
distinguished  as  the  pipe^  and  the  lump  or  cake  gamboge.  The  for- 
mer is  in  cylindrical  rolls,  separate  or  agglutinated  together,  some- 
times bent  on  themselves,  an  inch  or  more  in  thickness  and  of 
variable  length,  often  striated  longitudinally  on  the  outer  surface, 
and  more  or  less  hollow  within.  The  latter  is  in  irregular  masses 
often  filled  with  impurities,  and  generally  of  inferior  value.  The 
striated  surface  of  the  rolls  is  ascribed  to  the  impressions  from  the 
inner  surface  of  the  bamboo,  and  the  hollow  in  the  centre  to  the 
shrinking  during  concretion. 

Properties,  The  colour  of  the  surface  is  a  dull  orange,  diversified 
with  greenish  stains,  and  often  concealed  by  the  yellow  powder 
produced  by  attrition.  The  broken  surface  is  conchoidal,  smooth, 
shining,  and  of  a  fine  reddish-orange  colour.  The  powder  is  of  a 
beautiful  bright  yellow.  Gamboge  is  without  smell,  and  has  little 
taste,  but,  when  kept  for  a  short  time  in  the  mouth,  produces  an 
acrid  impression.  It  is  inflammable.  With  water  it  forms  a  beau- 
tiful, bright-yellow,  opaque  emulsion.  It  is  a  gum-resin,  consisting 
mainly  of  gummy  and  resinous  matter,  the  former  of  which  is 
soluble  in  water,  the  latter  in  alcohol  or  ether,  and  both  in  alkaline 
solutions.  It  is  wholly  dissolved,  when  treated  successively  by 
water  and  ether.  The  colour,  acrimony,  and  medical  virtues  reside 
in  the  resinous  ingredient,  which  constitutes  a  proportion  of  the 
whole,  varying,  in  different  specimens,  from  about  75  to  90  per 
cent.  The  resin  is  quite  peculiar,  and,  having  the  acid  property  of 
neutralizing  the  alkalies,  has  received  the  name  of  gambogic  acid. 

Medical  Properties  and  Uses,  In  full  doses  gamboge  is  a  powerful, 
drastic,  hydragogue  cathartic,  producing  very  copious  watery  stools, 
and  often  operating  with  much  harshness.  It  is  very  apt  to  cause 
nausea  and  vomiting ;  and  its  action  is  often  attended  with  griping 
pains  and  general  depression.  Its  disposition  to  nauseate  shows  a 
special  affinity  for  the  upper  portion  of  the  alimentary  canal,  or 
rather  a  special  susceptibility  of  this  portion  of  the  canal  to  its 
influence.    Some  ascribe  this  tendency  to  its  ready  solubility  in  the 
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gastric  liquor;  but  assuredly  its  active  resinous  matter  is  not  more 
readily  dissolved  than  the  active  matter  of  aloes,  which  water  takes 
up,  and  which  acts  specially  on  the  opposite  extremity  of  the  canal. 
In  smaller  doses,  it  is  less  disposed  to  irritate  the  stomach,  while,  if 
8a£Boiently  often  repeated,  it  still  operates  upon  the  bowels.  The 
gum-resin  is  also  thought  to  be  diuretic. 

In  over-doses,  it  is  capable  of  causing  death  by  the  conjoint 
gastro-intestinal  irritation  or  inflammation,  and  the  great  prostra- 
tion from  vomiting  and  hypercatharsis  which  it  produces.  Fatal 
eficcts  have  resulted  from  a  drachm.  Dr.  Pereira  ascribes  the  deaths 
which  have  ensued  from  the  use  of  enormous  quantities  of  Morri- 
son's pills,  mainly  to  the  gamboge  contained  in  them.  In  these 
cases,  excessive  vomiting  and  purging,  pains  and  tenderness  of  the 
abdomen,  a  weak  pulse,  and  cold  extremities  have  occurred  during 
life,  and  signs  of  inflammation,  ulceration,  and  gangrene  of  the  intes- 
tines have  been  noticed  after  death.  {Mat,  Med,,  8d  ed.,  p.  2027.) 

Gamboge  may  be  used  whenever  an  energetic  purgative  effect  is 

called  for,  and  there  is  no  irritability  of  the  stomach  present,  and 

*no  reason  to  suspect  inflammation  of  the  bowels.    But  it  is  much 

more  frequently  given  with  other  cathartics,  to  increase  and  hasten 

their  action,  than  alone. 

Dropsy  is  probably  the  disease  in  which  it  is  most  frequently 
specially  employed.  It  is  adapted  to  the  treatment  of  this  com- 
plaint by  its  powerful  hydragogue  operation,  and  its  supposed 
diuretic  powers.  But  caution  should  be  observed  in  its  use,  lest 
it  may  aggravate  any  existing  intestinal  irritation  on  the  one  hand, 
or  produce  too  great  prostration  on  the  other.  It  is  peculiarly 
adapted  to  cases  attended  with  great  torpor  of  the  bowels. 

When  strong  revulsion  is  required  from  the  head  to  the  bowels^ 
gamboge  has  been  recommended;  but  its  disposition  to  cause 
vomiting  renders  it,  I  think,  of  doubtful  applicability  to  these 
cases. 

In  worms  in  the  bowels  it  is  often  effectual,  and  has  been  em- 
ployed successfully  in  the  expulsion  of  the  tape-worm.  The  use 
of  it  entered  into  Madame  Nouffer's  plan  of  treating  the  tape- worm, 
which  was  purchased  by  the  King  of  France,  and  made  public  by 
his  order. 

Administration.  The  dose  of  gamboge  is  from  two  to  six  grains. 
In  the  treatment  of  tape- worm  from  ten  to  fifteen  grains  have  been 
recommended.  Generally,  in  order  to  avoid  its  nauseating  and 
emetic  action,  it  should  be  given  in  small  doses  of  a  grain  or  two 
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every  hour  or  two  until  it  acts.  In  the  treatment  of  dropsy,  it  is 
most  advantageously  used  in  connexion  with  bitartrate  of  potassa, 
of  which  a  drachm  may  be  given  with  each  grain  of  the  gam-resin. 
The  medicine  may  be  administered  in  pill  or  emulsion,  the  latter 
form  being  preferable.  It  has  been  recommended  in  dropsical  com- 
plaints, in  the  form  of  alkaline  solution;  and  a  tincture  has  been  used 
on  the  Continent  of  Europe,  as  a  powerful  diuretic  in  these  affections, 
made  by  digesting,  for  four  days,  half  an  ounce  of  gamboge  and  an 
ounce  of  carbonate  of  potassa,  previously  well  rubbed  together,  in 
twelve  ounces  of  brandy,  and  given  in  the  dose  of  from  thirty  min- 
ims to  a  fluidrachm.  Gamboge  is  an  ingredient  of  the  compound 
cathartic  pills  of  the  U.  S.  Pharmacopoeia,  which  may  be  properly 
noticed  here,  as  this  is  the  last  of  the  cathartics  I  shall  have  occa- 
sion to  describe,  which  enters  into  their  composition. 

COMFOUMD  CATHABTIC  FILLS. — PlLUL-fiCATHABTICJjCoM- 
POSlTiE.  U,S. 

These  pills  are  made  by  mixing  together  compound  extract  of 
colocynth,  extract  of  jalap,  mild  chloride  of  mercury  or  calomel^ 
and  gamboge,  then  forming  them  into  a  mass  with  water,  and  divid- 
ing the  mass  into  pills. 

They  were  first  introduced  into  the  U.S.  Pharmacopoeia  of  1880; 
in  order  that  the  profession  might  be  in  possession  of  an  officinal 
cathartic  compound,  uniting  all  the  advantages  which  had  recom- 
mended certain  empirical  or  patented  pills  to  general  use,  and  pre- 
pared on  scientific  principles.  The  special  objects  aimed  at,  in  their 
formation,  were  efficiency  and  mildness  of  action,  smallness  of  bulk, 
and  influence  upon  the  hepatic  function,  in  conjunction  with  their 
purgative  effect.  The  well  established  fact,  that  the  more  pow- 
erful drastic  cathartics  might,  by  combination,  be  deprived  of  much 
of  their  violence  or  harshness  of  operation,  without  any  loss  of 
efficiency  as  cathartics,  was  taken  advantage  of  in  this  case.  The 
principle,  upon  which  this  result  takes  place,  has  been  already  ex- 
plained. (See  jmge  465.)  The  cathartic  ingredients  are  colocynth, 
scammony,  and  aloes,  contained  in  the  compound  extract  of  colo- 
cynth, with  jalap,  gamboge,  and  calomel  added.  The  several  ingre- 
dients enter  into  the  composition  in  the  proportion  of  their  mean  full 
doses.  It  will  be  perceived  that  difference  in  locality  and  mode  of 
action  are  secured ;  the  gamboge  operating  more  especially  on  the 
upper  portion  of  the  alimentary  canal,  the  aloes  on  the  lower,  calo- 
mel on  the  liver,  and  colocynth,  scammony,  and  jalap,  about 
equally  on  the  whole  track,  though  with  some  difference,  in  the 
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character  of  their  action,  between  coloeynth  and  the  other  two.  It 
will  be  noticed,  also,  that,  by  the  character  of  the  several  compo- 
nents, there  is  secured  a  hjdragogue  operation,  along  with  an  infln- 
ence  directed  more  especially  to  the  muscular  motion;  and  a  tonic 
action  on  the  stomach  and  bowels,  so  as  to  balance  the  tendency  to 
exhaustion  from  the  copious  serous  discharge.  The  convenience 
of  smallness  of  size  is  obtained  by  the  use  of  the  extracts,  in  the 
case  of  the  two  most  bulky  ingredients,  namely,  coloeynth  and  jalap. 
Prepared  originally  upon  principle,  they  have  been  found  to  answer 
well  in  practice,  and  are  now  extensively  employed  throughout  the 
United  States.  They  may  be  used  in  all  cases,  not  complicated  with 
inflammation  or  irritation  of  the  stomach  or  bowels,  in  which  brisk 
purgation  is  demanded ;  but  are  specially  applicable  to  congestion 
of  the  portal  circulation  generally,  and  either  active  congestion  or 
torpor  of  the  liver;  as  in  our  autumnal  fevers  at  their  commence- 
ment, bilious  disorder  with  constipation,  jaundice,  hepatitis,  &c. 

Each  pill  contains  about  3.5  grains;  and  three  or  four  pills  may 
be  given  for  a  full  dose  to  an  adult.  One  will  generally  operate  as 
a  laxative,  and  may  be  given  in  cases  of  constipation  with  defi- 
cient biliary  secretion.  The  stools  produced  by  them  are  generally 
bilious. 

The  London  and  Edinburgh  Colleges  have  a  Compound  Pill  (f 
Oamboge  (PiLULA  Cambogueb  CoKPOsriA,  Lond.)y  consisting  of  gam- 
boge, aloes,  one  or  more  aromatic  ingredients,  and  soap,  which  may 
be  given  as  an  active  cathartic,  in  the  dose  of  ten  or  fifteen  grains; 
but  this  preparation  is  not  calculated  to  answer  the  same  purposes 
as  the  U.  S.  pills  above  described. 


V.  ELATERIUM.    U.  8.,  Ed.,  Dub. 

EXTRACTUM  ELATERII.    Land. 

Origin.  Elaterium  is  a  substance  deposited  by  the  juice  of  the 
fruit  otMomordica  Elaterium  {Echalium  offidnarum,  Ecbalium  agreste, 
Ecbalium  Elaterium),  the  loild  or  squirting  cucumber,  a  trailing, 
herbaceous,  perennial  plant,  bearing  considerable  resemblance  to 
the  common  cucumber  vine,  though  without  tendrils,  growing  wild 
in  the  South  of  Europe,  and  cultivated  in  England,  where  the  medi- 
cine is  prepared.  The  fruit  is  oval,  about  an  inch  and  a  half  long, 
and  like  a  small  cucumber.    When  quite  ripe,  it  separates  from  the 
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Stem,  and,  through  the  former  place  of  junction,  throws  out  its  juice 
and  seeds  with  great  force,  and  sometimes^  according  to  Mr.  Jacob 
Bell,  to  a  distance  of  twenty  yards.  {Pharm.  J.  arid  Trans^  Oct, 
1850.)  To  procure  the  elaterium,  the  fruits  are  picked  before  per- 
fect maturity,  sliced,  and  expressed,  and  the  juice  thus  obtained  is 
set  aside  for  deposition,  which  takes  place  in  about  four  hours.  The 
clear  liquor  is  poured  off  from  the  deposited  matter,  which,  after 
being  well  drained,  is  spread  out  upon  cloths  and  dried.  This  is 
the  ordinary  mode  of  proceeding.  The  method  first  employed  by 
Dr.  Clutterbuck,  which  yields  the  finest  product,  is  to  slice  the 
fruits,  allow  the  free  juice  about  the  seeds  to  drain  upon  a  sieve; 
then  to  scrape  out  the  interior  pulp  and  seeds,  and,  having  washed 
these  with  water  upon  the  sieve,  to  permit  the  united  liquids  to 
Stand  until  deposition  takes  place.  The  deposited  matter  is  then 
dried.    Procured  in  this  way,  it  is  called  Clutterbuck's  elaterium. 

Properties.  Good  elaterium  is  in  thin,  irregular,  flat  or  somewhat 
curled,  wafer-like  pieces,  often  having  upon  one  side  the  marks  of 
the  cloth  upon  which  it  was  dried,  very  light,  friable,  and  opaque, 
of  a  greenish  or  grayish-green  colour,  inodorous,  and  of  a  bitter 
somewhat  acrid  taste.  Inferior  kinds  are  very  dark,  hard,  and  of 
difficult  fracture,  probably  prepared  by  the  evaporation  of  the  juice 
after  deposition;  or  very  light-coloured,  friable,  and  soft,  from 
adulteration,  as  the  drug  sold  under  the  name  of  Maltese  elaterium. 
Both  of  these  should  be  rejected.  Elaterium  yields  its  active  matter 
to  alcohol,  but  not  to  water. 

Active  Principle.  The  purgative  properties  of  elaterium  have  been 
found  to  reside  in  a  peculiar  neuter  principle,  called  elaterin^  which 
is  white,  crystal! izable,  inodorous,  of  an  acrid  and  extremely  bitter 
taste,  insoluble  in  water,  and  in  alkaline  solutions,  but  dissolved  by 
alcohol,  ether,  heated  olive  oil,  and  the  diluted  acids.  It  is  most 
conveniently  obtained  by  treating  elaterium  with  boiling  alcohol, 
which  dissolves  the  elaterin  with  a  green  resinous  matter,  evapo- 
rating the  tincture  until  separation  begins  to  take  place,  and  then 
pouring  it  into  a  boiling  solution  of  potassa.  The  alkaline  solution 
dissolves  the  green  resin,  and  the  elaterin  crystallizes  on  cooling. 
According  to  Dr.  Morries,  English  elaterium  yields  from  15  to  26 
per  cent,  of  elaterin ;  but  Mr.  Hennel  obtained  from  one  specimen 
as  much  as  44  per  cent.  The  discovery  of  the  principle  was  made 
by  these  chemists  about  the  same  time. 

Medical  Effects  and  Uses.    The  purgative  properties  of  elaterium 
were  known   to  the  ancients.     In  its  local  action,  it  is  irritant, 
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producing  severe  ophthalmia  when  brought  into  contact  with  the 
eyes,  and  causing  inflammation  and  ulceration  of  the  fingers  of  the 
persons  engaged  in  its  preparation.  It  is  a  powerful  drastic,  hy- 
dragogue  purgative,  prompt  in  its  action,  often,  in  its  full  dose, 
producing  nausea  and  vomiting,  severe  griping  pains  in  the  bowels, 
and  much  prostration  of  the  general  strength ;  though  it  produces, 
at  the  same  time,  a  stimulant  effect  upon  the  circulatory  system,  as 
evinced  by  increased  frequency  of  pulse,  dryness  of  the  tongue, 
and  thirst.  No  cathartic  equals  it  in  hydragogue  effect,  or  in  gene- 
ral power,  and  violence  of  action.  In  over-doses  it  produces  the 
effects  of  an  acrid  poison,  and  has  repeatedly  caused  death,  with  all 
the  symptoms  of  gastro-intestinal  inflammation.  This  harshness  of 
operation  led  at  one  time  to  its  entire  abandonment ;  but  its  extra- 
ordinary powers  in  dropsy  have  brought  it  again  into  use,  and,  pro- 
perly regulated,  it  may  be  employed  safely,  and  sometimes  with 
great  effect.  It  is  thought  also  to  operate  as  a  diuretic,  and  thus 
to  be  additionally  useful  in  the  disease. 

It  should  not  be  employed  indiscriminately  in  all  cases  of  dropsy, 
and  never  when  there  is  any  evidence  of  gastro-intestinal  irritation 
or  inflammation.  But  in  obstinate  cases,  with  a  tendency  to  con- 
stipation of  the  bowels,  and  without  febrile  complication,  which 
have  resisted  all  other  treatment,  it  should  be  tried.  It  has  ap- 
peared to  me  best  adapted  to  ascites ;  and  I  have  seen  it  promptly 
successful  in  that  form  of  the  disease,  after  failure  with  all  other 
measures.  It  should  be  given  every  second  or  third  day,  and  may 
be  continued  a  week  or  two,  if  the  patient  be  not  too  much  ex- 
hausted, and  no  evidence  of  inflammation  of  the  alimentary  canal 
is  exhibited.  Its  stimulant  influence  on  the  circulation  has  a  tend- 
ency to  counteract  the  depressing  effects  of  the  copious  evacuation, 
which  might  otherwise  occasion  syncope.  Though  prudence  re- 
quires its  suspension  after  the  time  specified,  it  may  be  resumed 
again  subsequently  if  deemed  advisable. 

It  may  be  used  also  in  other  affections  requiring  extreme  energy 
of  purgative  action,  but  always  with  caution;  and  there  are  few 
cases,  in  which  all  that  can  be  accomplished  by  cathartics  may  not 
be  effected  by  means  of  others  less  violent  and  dangerous. 

Administration.  The  dose  of  elaterium  varies  extremely,  in  con- 
sequence of  the  variable  strength  of  the  drug.  The  purest,  pre- 
pared according  to  the  method  of  Clutterbuck,  will  operate  ener- 
getically in  the  dose  of  one-eighth  of  a  grain,  while  sometimes  two 
grains  of  commercial  elaterium  are  required.    Unless  when  the 
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strength  of  the  drug  is  known,  the  practitioner  should  always  begin 
with  small  doses,  and  increase,  if  necessary,  until  he  has  ascertained 
the  amount  necessary  to  act.  Perhaps  the  best  plan  would  be  to 
commence  with  one-sixth  or  one-quarter  of  a  grain,  repeated  every 
hour  or  two  till  it  operates,  or  till  found  inefficient  in  that  quan- 
tity, and  then  to  increase.  It  may  be  given  in  pill  or  alcoholic 
solution.  The  pill  is  conveniently  made  with  extract  of  gentian. 
As  elaterin  is  of  uniform  strength,  and  readily  prepared,  it  would 
be  well  to  substitute  it  for  elaterium;  as  a  definite  dose  could 
thus  always  be  obtained.  This  principle  acts  in  the  dose  of  one- 
sixteenth  or  one-twelfth  of  a  grain.  One  grain  of  it  may  be  dis- 
solved in  a  fluidounce  of  alcohol  with  four  drops  of  nitric  acid, 
and  from  thirty  to  forty  minims  given  for  a  dose,  diluted  with 
water.  The  acid  aids  in  holding  it  in  solution  in  water,  when  the 
tincture  is  diluted. 


VI.  CROTON  OIL. 

OLEUM  TIQLII.  U.S^  Zand— Crotonis  Oleum.  JSoL 

Origin.  Croton  oil  is  obtained  from  the  seeds  of  Orolon  TigUum^ 
a  shrub  or  small  tree,  growing  in  different  parts  of  the  East  Indies. 
The  fruit  is  a  three-celled  capsule,  with  a  seed  in  each  cell.  The 
seeds  are  somewhat  larger  than  a  grain  of  coffee,  and  consist  of  an 
interior  oily,  light,  yellowish-brown  kernel,  and  a  thin  black  shell, 
covered  by  a  soft  yellowish-brown  coating,  which,  being  partially 
rubbed  off  by  friction  during  carriage,  exposes,  to  a  greater  or  less 
extent,  the  black  colour  of  the  shell.  The  kernel  is  powerfully  pur- 
gative in  the  dose  of  one  or  two  grains;  and  the  seeds  themselves 
have  long  been  employed  in  Hindostan  with  a  view  to  this  effect 
The  oil  is  obtained  from  them  by  expression,  though  it  may  also 
be  separated  by  decoction  with  water,  or  by  the  action  of  ether, 
which  dissolves  it,  and  leaves  it  behind  when  evaporated.  It  is 
usually  brought  from  India,  though  prepared  also  in  England  by 
expression. 

Properties,  Croton  oil  has  an  oleaginous  consistence,  a  colour 
varying  from  pale  yellow  to  dark  reddish-brown,  a  peculiar  odour, 
and  a  hot  acrid  taste,  which  remains  long  in  the  mouth  and  fiEtuces, 
with  unpleasant  effect.  There  are  two  varieties  of  the  oil,  one  pale 
yellow,  and  brought  from  India,  the  other  dark  reddish-brown, 
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and  prepared  in  England.  These  differ  somewhat  in  their  relations 
to  alcohol,  the  latter  being  perfectly  soluble  in  an  equal  volume  of 
that  liquid;  the  former,  if  shaken  with  an  equal  volume,  forming  an 
opaque  emulsion,  which  separates  upon  standing  into  two  parts, 
the  lower  consisting  of  the  oil  combined  with  a  small  portion  of 
the  alcohol,  the  upper  of  alcohol  diminished  somewhat  in  bulk. 
This  difference  may  possibly  be  owing  to  a  change  which  the  oil 
has  undergone  in  the  kernel  by  keeping.  (Pereira,  Mat.  Med^  8d  ed., 
p.  1279.)  A  portion  of  oil  examined  by  M.  Dublanc,  of  Paris, 
when  agitated  with  alcohol,  was  separated  into  two  parts,  one  of 
which,  amounting  to  6  per  cent.,  was  dissolved  by  the  alcohol,  the 
other  remained  undissolved,  but  retained  50  per  cent,  of  the  alco- 
hol. The  latter,  by  being  repeatedly  washed  with  alcohol,  lost  all 
its  acrid  property,  while  the  other  portion  in  alcoholic  solution  was 
extremely  acrid.  From  this  it  may  be  inferred  that  the  oil  con- 
sists of  two  distinct  substances,  one  a  bland  fixed  oil,  the  other  an 
acrid  principle,  held  in  solution  by  the  oil,  and  probably  the  active 
principle  as  well  of  the  oil  as  of  the  seeds.  This  principle  appears 
to  be  volatile ;  for,  in  certain  chemical  processes  to  which  the  seeds 
were  exposed  by  Pelletier  and  Gaventou,  a  vapour  was  exhaled, 
under  the  application  of  heat,  which  had  a  strong  nauseous  odour 
and  acrid  taste,  and  irritated  the  eyes  and  nostrils.  It  has  not,  how- 
ever, been  isolated.  The  crotonic  acid,  to  which  the  acrid  property 
has  been  ascribed,  has  been  found  by  Mr.  Bedwood  to  be  inert,  or 
nearly  so.  (7Wrf.,  p.  1274.) 

Medical  Effects  and  Usee.  Croton  oil  is  a  powerful  local  irri- 
tant, producing,  when  applied  to  the  surface,  inflammation  attended 
with  a  copious  eruption,  of  which  I  shall  have  occasion  to  treat 
more  particularly  under  the  rubefacients.  As  a  purgative,  it  ope- 
rates with  great  rapidity,  often  in  an  hour  or  less.  It  is  also  very 
energetic,  though  in  moderate  doses  not  in  general  very  irritating. 
In  the  character  of  its  purgative  effect,  it  must  rank  with  the  dras- 
tic and  hydragogue  cathartics;  as  it  produces  copious  watery 
stools,  and  in  over-doses  occasions  nausea,  vomiting,  hypercathar- 
fiis,  and  severe  abdominal  pains.  Death  has  been  produced  by  two 
drachms  and  a  half  of  the  oil,  swallowed  by  mistake.  In  this  case 
there  was  no  vomiting,  but  excessive  purging,  burning  pains  io 
the  oesophagus,  abdominal  tenderness,  and  great  prostration,  with 
appearances  resembling  those  of  the  collapse  of  cholera.  The  pa- 
tient was  ill  at  the  time  of  taking  the  oil,  and  was  probably  purged 
VOL.  II.— 86 
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to  death.  No  lesion  was  observed  in  the  stomach.  {Joum,  cfe  Chim. 
ifed,,  2e  str.,  v.  609.)  There  can  be  little  doubt,  I  think,  that  the 
medicine  produces  its  purgative  effect  by  its  direct  irritant  action 
on  the  mucous  membrane.  It  is  said  sometimes  to  purge,  when 
rubbed  upon  the  anterior  surface  of  the  abdomen;  but  I  have  never 
witnessed  this  effect  from  the  external  application  of  the  oil. 

The  energy  and  rapidity,  and  we  may  add,  the  comparative  mild- 
ness with  which  it  operates  in  ordinary  doses,  render  croton  oil  a 
most  valuable  remedy  in  certain  cases  of  obstinate  constipation^  and 
obstruction /)vm  accumulation  in  the  bowels,  which  have  resisted  other 
cathartics.  Every  practitioner  must  have  witnessed  its  good  effects^ 
in  some  of  these  cases.  But  care  must  be  taken  not  to  confound 
such  cases  with  constipation  resulting  from  inflammation  of  the 
peritoneal  coat  of  the  bowels,  or  of  their  whole  thickness. 

In  apoplexy,  hemiplegia,  and  coma  from  other  causes,  in  which 
the  patient  cannot  swallow  without  great  difficulty,  the  smallness 
of  the  dose  renders  the  oil  of  great  service;  as  a  drop  of  it,  placed 
on  the  back  part  of  the  tongue,  and  repeated  if  necessary,  will  often 
fulfil  the  indications  of  energetic  purgation  and  derivation  to  the 
bowels,  offered  by  the  case. 

In  maniacal  cases,  and  sometimes  also  in  children,  this  smallness 
of  the  bulk  answers  an  excellent  purpose ;  enabling  us  readily  to 
administer  the  oil  without  a  knowledge  of  the  patient,  when  there 
may  be  a  determined  resistance  to  all  medicines. 

In  dropsical  cases,  in  which  purgation  may  be  indicated,  croton 
oil  is  among  the  hydragogues  to  which  we  can  have  recourse; 
though  too  energetic  for  ordinary  use. 

It  has  been  employed  in  certain  instances  of  neuralgia^  and  other 
nervous  disorder,  with  so  much  success,  as  to  have  led  to  the  suppo- 
sition that  it  might  possess  a  specific  influence  over  the  nervous 
system ;  but  there  is  no  necessity  for  seeking  any  other  cause  of 
the  favourable  result  than  the  powerful  revulsion  from  the  seat  of 
the  disease  to  the  alimentary  canal. 

The  oil  has  also  been  recommended  in  obstinate  amenorrhosa^  and 
against  the  tape-ioorm. 

I  have  found  it  sometimes  useful,  added  in  extremely  small  pro- 
portion to  aloes  and  rhubarb,  when  they  have  begun  to  lose  their 
effects  on  repetition.  From  one-twelfth  to  a  quarter  of  a  drop,  in- 
corporated, in  the  form  of  pill,  with  the  ordinary  laxative  dose  of 
one  of  these  medicines,  gives  it  sufficient  activity,  with  very  little 
additional  irritative  tendency. 


CHiP.  I.]  CATHABTIC  ENEMATA.  668 

Administration,  The  dose  of  croton  oil  is  somewhat  indefinite, 
in  consequence  of  the  different  susceptibility  to  its  operation  in 
di&rent  individuals.  There  seems  to  be  the  same  difference  in  this 
respect,  whether  the  medicine  is  applied  to  the  stomach  or  the  skin; 
loine  having  a  remarkable  insusceptibility  to  its  action  in  either  way. 
The  oil,  however,  will  generally  operate  in  the  dose  of  from  one 
to  three  drops.  The  ordinary  method  of  administration  is  to  make 
two  drops  into  four  pills  with  the  crumb  of  bread,  and  give  one  of 
these  every  hour  till  they  operate.  It  may  also  be  given  in  emul- 
sion; but  the  acrid  unpleasant  impression  it  leaves  in  the  mouth 
and  fauces  is  an  objection  to  the  liquid  form,  when  these  parts  have 
their  ordinary  sensibility.  A  tincture  may  be  prepared  by  dis- 
solving the  oil  in  alcohol,  at  least  so  much  of  it  as  may  be  soluble 
in  that  liquid.  An  opportunity  is  thus  afforded  for  a  minute  divi- 
sion of  the  dose.  A  small  quantity  may  be  readily  concealed  in 
some  article  of  food,  as  in  molasses,  milk,  cream,  &c. 


CATHARTIC  ENEMATA. 

In  relation  to  the  general  subject  of  enemata,  enough  has  been 
said  in  the  first  part  of  this  work.  (See  vol  \>^pp.  68, 69,  and  70.)  We 
have  hpre  only  to  consider  them  in  reference  to  the  evacuation  of 
the  bowels.  Medicines  operate  upon  the  same  principles,  adminis- 
tered in  this  method,  as  when  taken  by  the  stomach.  They  pro- 
duce contraction  of  the  bowels,  either  by  irritating  the  mucous 
membrane,  stimulating  directly  the  muscular  coat,  as  by  distention, 
or  through  the  medium  of  absorption,  as  is  asserted  of  aloes.  They 
are  administered  with  several  objects,  or  to  meet  several  indica- 
tions. 

1.  They  are  given  to  hasten  or  facilitate  the  action  of  cathartics 
administered  by  the  mouth;  It  often  happens  that  these  carry 
down  the  contents  of  the  upper  bowels  into  the  colon,  and  then 
seem  to  lose  their  power.  Under  these  circumstances,  a  stimula- 
tion applied  directly  to  the  rectum,  and  thence  sympathetically 
propagated  to  the  colon,  is  attended  with  the  best  efiects.  The 
bowels  are  more  thoroughly  evacuated  than  they  would  be  by  the 
cathartic  or  enema  alone. 

2.  The  stomach  may  be  so  irritable  that  it  will  not  retain  pur- 
gative medicine;  or  it  may  be  in  a  condition  quite  incompatible 
witli  the  introduction  of  any  iri*itating  substanoe  into  it^  as  in  acute 
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or  cbronic  gastritis;  or  the  bowels  maj  be  in  a  similar  state,  con- 
traindicating  any  direct  disturbing  injQaence.  Under  all  these 
circumstances,  should  it  be  desirable  to  evacnate  the  contents  of 
the  bowels,  enemata  may  be  employed. 

8.  In  obstinate  constipation,  whether  from  want  of  irritability, 
or  from  spasmodic  contraction  of  the  bowels,  it  is  often  necessary 
to  bring  all  possible  influences  to  bear  upon  them,  in  order  to  over- 
come their  inactivity  or  resistance;  and  enemata  are  among  the 
measures  to  which  recourse  may  be  had  for  this  purpose. 

4.  In  mechanical  obstruction  of  the  bowels  from  impacted 
feces,  intussesceptio,  &c^  it  is  often  necessary  to  bring  in  the  aid  of 
enemata.  In  case  of  feculent  accumulation,  they  serve  to  soften 
and  then  break  up  the  impacted  mass.  Should  invagination  of 
the  bowel  have  occurred,  they  promise  even  more  advantage  than 
purgatives,  because  they  apply  the  force  in  the  proper  direction  for 
thrusting  backward  the  intruding  portion  of  the  boweL  When 
the  difficulty  is  owing  to  chronic  stricture^  tumours,  &c^  they  are 
necessary,  in  order,  by  reducing  the  feculent  matter  to  a  semi- 
liquid  state,  to  enable  it  to  pass  through  the  narrowed  aperture. 
In  any  case,  even  when  the  cause  is  not  obvious,  good  may  be 
hoped  for  from  them,  and  nothing  is  to  be  apprehended,  with  due 
caution  on  the  part  of  the  operator. 

6.  In  habitual  constipation,  dependent  on  torpor  of  the  rectum 
and  lower  colon,  which  often  occurs  in  old  persons,  they  are  pre- 
ferable to  laxatives  by  the  mouth,  as  they  do  not  equally  interfere 
with  the  digestive  process. 

7.  In  flatulence,  and  tympanites,  existing  mainly  in  the  large 
intestines,  they  are  very  efficient,  because  operating  more  imme- 
diately upon  the  seat  of  the  disorder. 


1.  COMMON  ENEMA.  —  A  purgative  injection  in  common  use, 
and  of  which  the  materials  are  at  hand  in  every  family,  consists  of 
molasses,  olive  oil  or  lard,  and  common  salt,  of  each  a  tablespoon- 
ful,  and  a  pint  of  warm  water.  The  whole  is  to  be  given  at  one 
time.  The  proportions  may  be  varied  to  suit  peculiar  circum- 
stances. Thus,  the  quantity  of  all,  or  of  any  one  of  the  active  con- 
stituents may  be  increased  or  diminished;  or  any  one  of  them  may 
be  replaced  by  another  substance  deemed  more  efiectual  or  appro- 
priate ;  as  the  common  salt  by  sulphate  of  soda,  the  olive  oil  or 
lard  by  castor  oil,  &c.  Sometimes  an  injection  of  soap-snds  ope- 
rates very  effectually. 
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2.  OIiEAGIKOUS  ENBMATA. — In  irritated  states  of  the  mn- 
ccms  membrane  of  the  rectum,  in  which,  nevertheless,  there  may  be 
an  indication  for  an  evacuating  injection,  one  of  the  fixed  oils  may 
be  used  with  great  propriety.  The  oil  may  be  suspended  in  the 
vehicle  by  the  intervention  of  mucilage,  the  yolk  of  an  egg,  or 
other  demulcent  material.  Two  or  three  fluidounces  of  castor  oil, 
linseed  oil,  olive  oil,  or  fresh  melted  butter,  may  thus  be  mixed 
with  a  pint  of  flaxseed  mucilage ;  the  castor  oil  being  preferred 
when  the  strongest  impression  is  desired,  the  melted  butter  when 
the  mildest. 

a.  BAUJSTE  EinSMATA — When  somewhat  greater  activity  is 
leqoired,  and  Qgpecially  in  febrile  conditions,  the  neutral  salts  are 
indicated.  Of  these,  sulphate  of  soda,  sulphate  of  magnesia,  or 
eommon  salt  may  be  used,  in  the  dose  of  from  two  to  four  ounces, 
dissolved  in  a  pint  or  more  of  warm  water.  The  Dublin  cathartic 
enema  (Eneka  Catharticum,  Dub,)  consists  of  an  ounce  of  sulphate 
of  magnesia,  a  fluidounce  of  olive  oil,  and  a  pint  of  barley  water. 

4.  ENEHA  OF  SENNA.  —  Bising  in  the  scale  of  activity,  we 
come  to  senna,  the  infusion  of  which  acts  with  much  energy,  and 
is  well  calculated  for  cases  of  obstinate  constipation.  An  ounce  of 
it  may  be  given  infused  in  a  pint  of  boiling  water;  the  liquid 
being  allowed  to  cool  to  the  proper  temperature.  The  Edinburgh 
cathartic  enema  (Enema  Catharticum,  JEd.)  consists  of  a  pint  of 
senna  tea,  made  with  half  an  ounce  of  the  senna,  but  with  the  addi- 
tion of  an  ounce  of  olive  oil,  half  an  ounce  of  sulphate  of  mag- 
nesia, and  an  ounce  of  sugar. 

6.  ENEHATA  of  JAIiAP,  8CAMMONY,   or  COLOCYNTH.  — 

One  of  these  cathartics  may  be  selected,  when  the  milder  have 
fidled,  and  it  is  highly  important  that  the  bowels  should  be  evacu- 
ated. A  drachm  or  two  of  jalap  may  be  given,  suspended  in 
mncilage;  or  about  half  the  quantity  of  scaramony,  rubbed  up 
with  milk  or  the  yolk  of  egg  and  water ;  or  half  a  drachm  of  extract 
of  colocynth  and  an  ounce  of  soft  soap  dissolved  in  water,  forming 
the  Enema  of  Colocynth  (Enema  Colocynthidis,  ionrf.) ;  a  pint  of 
the  vehicle  being  used  in  each  case. 

6.  ENEMA  GF  ALOES. — Ene^ia  ALoiis.  Lojid. — This  is  usually 
employed  with  one  of  two  views,  either  to  destroy  ascarides,  or 
to  stimulate  the  uterus  in  amenorrhoea.  It  may  be  used,  also, 
when  the  object  is  to  produce  a  permanent  excitement  in  the 
rectum,  in  order  to  act  revulsively,  as  in  cephalic  aflfections,  hemor- 
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rhages,  and  diseases  of  the  liver  and  spleen.  Aloes  is  said,  wben 
introduced  into  the  rectum,  to  act 'in  the  same  manner  as  when 
swallowed.  It  is  slow,  and  there  is  reason  to  think,  is  absorbed. 
The  London  College  directs  two  scruples  of  aloes,  fifteen  grains 
of  carbonate  of  potassa,  and  half  an  imperial  pint  (ten  fluidounces) 
of  decoction  of  barley. 

7.  TURPENTINE  ENEMA.  —  EnemA  TerebINTHINA  Lond.^ 
Ed,^  Dub. — This  is  used  specially  in  tympanites,  or  flatulence  of 
the  bowels;  and  is  one  of  the  most  effectual  remedies  in  tliat  con- 
dition. It  also  sometimes  answers  a  good  purpose  in  spasm  of  the 
bowels,  obstinate  constipation,  amenorrhoea,  and  thread  worms  in 
the  rectum.  It  may  be  made  by  rubbing  from  h^f  a  flaidounce 
to  two  fluidounces  of  the  oil  with  the  yolk  of  an  egg,  or  with 
mucilage  of  gum  arabic,  and  mixing  it  with  half  a  pint  or  a  pint  of 
water.  The  egg  is  peculiarly  efficacious  in  facilitating  an  equable 
diffusion  of  the  oil  in  the  vehicle,  which  is  important  in  order  to 
prevent  too  concentrated  an  action  on  any  one  point  of  the  mem- 
brane. 

8.  ASSAFETIDA  ENEMA.— EnemA  AssAFCETTD^.  Zomf.— Exe- 
HA  FcBTiDUM.  JBi.,  Dub, —  Like  the  preceding,  this  enema  is  useful 
in  flatulence  and  tympanites,  and  especially  when  occuring  in  hys- 
terical females.  To  prepare  it,  a  drachm  of  assafetida  may  be  rubbed 
with  half  a  pint  of  barley  water,  flaxseed  mucilage,  or  simply  water. 

9.  MUCILAGINOUS  AND  AQUEOUS  ENEMATA.— These  ope- 
rate mainly  by  distention.  They  are  applicable  when  there  is 
special  reason  to  avoid  irritating  the  rectum ;  and  should  be  used 
habitually  in  preference  to  more  active  substances,  when  they  are 
found  to  answer  the  purpose.  Flaxseed  tea,  barley  water^  or  infu^on 
of  slippery  elm,  may  be  used.  When  great  bulk  is  wanted,  warm 
water  will  answer  as  well.  It  is  not  always  that  these  injections 
will  operate.  Indeed,  in  the  ordinary  quantity  of  a  pint,  they  are 
very  apt  to  be  retained,  and  undergo  absorption ;  in  which  case, 
there  is  usually  an  increased  flow  of  urine.  To  produce  much 
effect,  they  must  be  given  freely,  so  as  to  distend  the  bowels,  and  in 
some  instances  reach  even  the  small  intestines.  Two  evils  are  to 
be  guarded  against  in  their  use;  one,  injury  to  the  bowel  by  phy- 
sical over-distention,  the  other  paralysis  of  the  muscular  coat  from 
the  same  cause.  The  temperature  should  be  slightly  above  that  of 
the  body,  so  that  it  may  act  as  a  stimulant.  The  liquid  is  best  in- 
troduced by  one  of  the  self-injecting  syringes ;  and  it  should  be 
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rented  from  escaping,  by  a  towel  twisted  around  the  pipe,  and 
1  firmlj  against  the  fundament.  The  cases  to  which  these  in- 
iona  are  most  applicable,  are  those  in  which  there  is  feculent 
imulation  to  remove,  spasmodic  contraction  to  relax,  and  me- 
uical  obstructions  to  be  overcome.  Cold  water  may  sometimes  be 
i^essfuUy  used  in  obstinate  spasms  of  the  bowels,  which  have  re- 
dd other  measures.  It  seems,  by  the  sudden  shock  on  the  nerv- 
centres,  to  surprise  the  spasm  into  relaxation.  But  this  requires 
tion:  for,  in  feeble  persons,  whose  systems  might  not  have  the 
rgy  to  react,  dangerous  prostration  might  be  induced. 
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DIURETICS. 

DiURsncs  are  medicines  which  promote  the  secretion  of  urine. 
They  may  be  supposed  to  operate  in  one  of  two  methods;  either 
by  a  sympathetic  impression  extended  from  the  stomach  or  other 
surface  of  application,  through  the  nervous  centres,  to  the  kidneys ; 
or  by  entering  the  circulation,  and  stimulating  the  glands  directly, 
through  contact  with  their  secretory  structure.  There  are  other 
modes  of  increasing  the  secretion,  to  which  reference  will  be  made 
directly ;  but  the  agents,  in  these  cases,  have  no  peculiar  or  specific 
tendency  to  act  on  the  kidneys;  and  the  effect  is  ascribable  to 
certain  physiological  laws,  brought  into  operation  by  influences, 
which,  under  other  circumstances,  would  equally  operate  on  other 
functions.  Each  of  the  methods  above  mentioned  requires  a  few 
words  of  explanation. 

1.  Operation  by  Sympathy,  Before  the  fact  of  the  general  absorp- 
tion of  medicines  had  been  established  by  the  irresistible  evidence 
of  experiment,  it  was  a  common  belief  that  the  diuretics,  as  well  as 
most  other  medicines,  acted  on  parts  distant  from  their  seat  of  ap- 
plication, through  the  principle  of  sympathy ;  in  other  words,  by 
communication  through  the  nervous  centres.  A  diuretic,  admitted 
into  the  stomach,  made  a  certain  impression  upon  the  mucous  coat, 
which  was  transmitted  to  the  sympathetic  or  spinal  centres,  whence 
an  influence  was  sent  to  the  kidneys,  exciting  them  to  an  increased 
performance  of  their  function.  At  present  it  would  be  dijBicult  to 
point  out  a  single  diuretic  medicine,  of  which  it  could  be  reason- 
ably said  that  it  even  probably  acts  in  this  way;  and  the  only  in- 
fluences, so  far  as  I  am  aware,  that  are  capable  of  such  an  operation 
through  the  nerves,  are  cold  applied  to  any  part  of  the  body,  and 
mental  emotion  acting  upon  the  cerebral  centres.  Of  these  more 
will  be  said  immediately. 

2.  Operation  through  Absorption.  The  method  in  which  all  the 
proper  diuretic  medicines  act  upon  the  kidneys  is  probably  by 
direct  contact.  In  relation  to  many  substances  which  belong  to 
the  class,  it  has  been  determined  by  experinxent,  that  they  are 
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«faBorbed  into  the  ciroulation,  and  escape  from  it  tbrough  the  kid- 
Mys.    One  great  office  of  these  glands  appears  to  be,  to  depu- 
te the  blood  of  those  foreign  bodies  which  find  their  way  into 
j|;and  which  might  otherwise  do  injury  to  the  system.    Hence, 
tke  susceptibilities  of  these  organs  have  been  made  such,  that 
Ibey  feel  the  presence  in  the  blood  of  these  noxious  agents,  and 
are  stimulated  by  them  into  excessive  action  in  order  that  they 
nay  be  thrown  off.    But,  in  separating  the  substances  referred  to 
fiom  the  circulating  mass,  the  kidneys  are  compelled  to  eliminate 
with  them  a  large  proportion  of  the  liquid  in  which  they  are  dis- 
mAjed.    Thus,  most  medicines  of  an  acrid  or  stimulant  character, 
which  enter  the  circulation,  and  many  others  which  can  scarcely  be 
■aid  to  have  this  character,  more  or  less  increase  the  secretion  of 
mine ;  but  it  is  only  to  a  few  of  them  that  the  distinctive  title  of 
the  class  is  attached ;  as  but  a  few  exercise  the  property  to  such  an 
BXtent,  and  so  uniformly,  as  to  be  capable  of  beneficial  employment 
■8  mere  diuretics. 

Allusion  was  made^bove  to  certain  influences,  not  properly  medi- 
ciiial,  which  have  the  effect  of  increasing  the  function  of  the  kidneys. 
The  operation  of  diuretics  cannot  be  fully  understood,  without  at- 
tention to  these  influences.  They  may  be  arranged  under  the  heads 
tdeoldj  vascular  fulness,  arterial  stimulation,  and  mental  emotion. 


1.  Cold  as  a  Diuretic. 

Every  one  is  familiar  with  the  fact  that  cold  has  a  tendency  to 
increase  the  secretion  of  urine.  Whether  applied  to  the  stomach, 
tbe  rectum,  or  the  surface  of  the  body,  the  effect  is  the  same.  More 
urine  is  passed  in  winter  than  summer.  The  drinking  of  a  glass  of 
ice-cold  water,  walking  bare-foot  over  a  cold  floor,  or  exposure  of 
the  body  to  the  cold  air,  will  often  in  a  short  time  be  followed  by 
H  flow  of  urine.  This  effect  is  no  doubt  in  part  owing  to  the  check- 
ing of  the  sensible  or  insensible  perspiration,  possibly  also  of  the 
pulmonary  exhalation,  and  that  of  the  gastro-intestinal  mucous 
membrane,  in  consequence  of  which,  the  blood,  and  the  matters 
ordinarily  eliminated  by  these  methods,  accumulate  in  the  blood- 
Is,  and  of  course  operate  with  increased  energy  on  the  kidneys, 

the  only  outlet  for  their  escape.  But  I  believe  also  that  such  a 
relation  has  been  established,  in  our  original  constitution,  through 
the  medium  of  the  nervous  centres,  between  the  kidneys  and  an 
impression  of  cold  anywhere  upon  the  body,  that,  when  the  lat- 
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ter  is  experienced,  tbe  former  are  called  into  increased  action. 
The  intention  is  obvious.  Coldness,  below  a  certain  standard,  is 
an  abnormal  state  of  system,  against  which  nature  must  provide. 
To  prevent  injury  from  its  sedative  influence,  some  counter-agency 
must  be  brought  into  operation.  Of  this  nature  is  the  disposition 
to  reaction,  of  which  I  have  already  sufficiently  treated.  But  there 
is  also  another.  The  perspiration  and  pulmonary  exhalation,  through 
the  vaporization  of  the  liquid  eliminated  from  the  blood-vessels  of 
the  skin  and  bronchial  membrane,  are  a  never  ceasing  cause  of 
reduction  of  temperature.  But  as  this  is  not  now  wanted,  cold  has 
a  tendency  to  check  it;  and  thus  one  mode  of  obviating  the  effects 
of  cold,  and  restoring  the  reduced  temperature  to  the  proper  mean, 
is  put  into  operation.  But  the  accumulation  of  liquid  in  the  circu- 
lation, consequent  on  the  suspension  of  these  two  functions,  might 
do  harm,  unless  some  obviating  influence  existed.  This  is  provided 
for  by  those  sympathies  which  determine  that  cold  should  directly 
increase  the  urinary  secretion.  Such  is  the  rationale  of  the  opera- 
tion of  cold  in  augmenting  the  secretion  of  ifrine. 

We  may  often  very  happily  avail  ourselves  therapeutically  of 
this  influence,  in  aiding  the  operation  of  diuretics.  Thus,  when 
medicines  of  this  class  are  exhibited,  the  patient  should  take  cold 
drinks,  should  expose  himself  moderately  to  the  cold  air,  and  should 
generally  be  encouraged  to  sit  up  or  walk  about,  rather  than  lie 
warmly  covered  in  bed.  But  care  must  also  be  taken  not  to  abuse 
the  influence.  If  the  cold  be  too  strongly,  or  too  steadily  applied, 
independently  of  its  depressing  effects,  there  may  be  danger  of  a 
morbid  accumulation  internally  of  blood  and  nervous  power;  and 
high  vascular  irritation  or  inflammation  of  some  internal  organ, 
perhaps  of  the  kidneys  themselves,  may  be  induced,  which,  instead 
of  increasing,  may  diminish  or  suspend  their  function. 

2.   Vascular  Fulness  as  Diuretic. 

Excess  of  liquid  in  the  blood-vessels  is  an  abnormal  condition, 
which  seeks  relief  either  through  the  skin  or  kidneys.  If  one  outlet 
is  closed,  the  other  must  in  some  degree  supply  its  place.  Therefore, 
fulness  of  the  blood-vessels  acts  as  a  diuretic,  whenever  circumstances 
interfere  with  the  diaphoretic  function.  Cold  has  been  already  stated 
to  have  this  effect,  and  to  operate  as  a  diuretic  even  without  special 
fulness  of  the  circulation.  But  its  effect  is  much  increased  when 
this  latter  condition  exists.  The  drinking  largely  of  cool  liquids 
produces  the  condition  by  the  rapid  absorption  of  the  water. 
Hence,  cool  drinks  are  often  powerfully  diuretic.    The  same  effect, 
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to  some  extent,  is  produced  by  the  injection  of  water  into  the  bowels. 
Immersion  in  a  bath  oflen  also  disposes  to  diuresis,  while  the  body 
is  still  immersed,  and  afterwards,  if  its  temperature  has  not  been 
such  as  to  produce  diaphoresis  upon  exit  from  it. 

It  was  formerly  thought  that  drinks  should  be  curtailed  as  far  as 
possible,  in  the  treatment  of  dropsy,  under  the  apprehension  that 
they  might  increase  the  effusion.  But  any  effect  of  this  kind  is  at 
present  believed  to  be  far  overbalanced  by  their  inBuence  in  favour- 
ing the  action  of  the  kidneys,  especially  when  taken  cold,  and 
accompanied  with  diuretics. 

It  has  been  supposed  that  some  medicines  act  as  diuretics  by 
promoting  the  absorption  of  effused  fluid,  and  thus  distending  the 
blood-vessels.  But  it  is  clear  that  they  have,  in  consequence  of  this 
property  alone,  no  special  influence  on  the  kidneys;  for  it  depends 
altogether  on  circumstances,  whether  the  effect  of  this  fulness  shall 
be  directed  to  the  skin,  the  kidneys,  or,  perhaps  we  might  say,  the 
bowels.  Should  they,  however,  combine  a  real  affinity  for  the  kid- 
neys, with  the  property  of  promoting  absorption,  they  might  act 
with  peculiar  energy;  and  this  may  possibly  be  one  cause  of  the 
extraordinary  efficiency  of  digitalis. 

It  does  not  necessarily  follow  that  fulness  of  the  blood-vessels 
should  increase  the  secretion  of  urine,  even  when  favoured  by  an 
unperspiring  state  of  the  surface.    If  the  blood  is  rich  as  well  as^ 
abundant,  it  becomes  too  stimulant  to  the  kidneys,  and  may  excite 
an  irritation  beyond  the  point  of  secretion. 

3.  Arterial  Stimulation  as  Diuretic, 

The  more  rapidly  the  blood  is  carried  through  a  secreting  struc- 
ture, the  greater  of  course  is  the  amount  which  comes,  within  a  given 
time,  in  contact  with  that  surface,  and  the  more  copious  must  be  the 
secretion.  Whatever  stimulates  the  circulatory  system,  should 
circumstances  prevent  a  free  action  of  the  skin,  and  especially  should 
they  favour  a  tendency  to  the  kidneys,  will  produce  diuresis.  Heat 
does  not,  because  it  favours  perspiration.  Neither  does  active  ex- 
ercise, as  a  general  rule;  because,  though  it  accelerates  the  action 
of  the  heart,  it  also  has  a  disposition  specially  to  affect  the  skin. 
But  stimulation,  with  coldness,  and  especially  with  vascular  fulness, 
greatly  promotes  the  function.  Every  wine  drinker  knows  the 
effects  of  indulgence  in  that  beverage  at  table.  So  is  it  with  the 
other  forms  of  alcoholic  drinks,  especially  the  spirituous  liquors, 
and  beyond  all  others  gin,  which  contains  a  special  diuretic  ingre- 
dient in  the  oil  of  juniper.    The  ethereal  liquids  have  the  same 
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effect;  and  I  bave  often  known  even  the  salts  of  morphia,  notwith- 
standing their  ordinary  effect  in  diminishing  the  secretions,  to  act 
as  an  energetic  diuretic.  It  is  not,  however,  the  pure  arterial  stimu- 
lation in  these  cases  that  operates;  for  the  stimulant  substance  itself, 
on  entering  the  blood-vessels,  often  excites  the  kidneys  directly,  as 
well  as  the  heart. 

This,  like  the  two  preceding  influences,  may,  if  carried  too  far, 
produce  an  excitement  in  the  kidneys  beyond  the  point  at  which 
they  are  disposed  to  secrete,  thus  obeying  one  of  the  universal  laws 
of  irritation. 

4.  Mental  Emotion  as  Diuretic. 

The  passions  and  emotions  have  considerable  influence  over  the 
renal  function.  Those  of  a  depressing,  yet  somewhat  agitating 
nature,  are  peculiarly  disposed  to  act  upon  the  kidneys.  Among 
these  is  anxiety,  or  that  mixture  of  fear  and  hope  which  anticipates 
or  awaits  some  important,  but  doubtful  event.  The  surgeon  before 
he  operates,  the  orator  before  a  great  speech,  and  the  young  soldier 
anticipating  a  battle,  afford  examples  of  this  kind.  Cowardly  fear 
is  notorious  in  its  effects;  tending  not  only  to  increase  the  secretion, 
but  also,  by  relaxation  of  the  sphincter  of  the  bladder,  to  weaken 
the  power  of  retention.  The  influence  of  the  hysterical  state,  and 
that  of  the  chill  of  febrile  diseases,  is  probably  something  of  the 
same  nature,  operating  similarly  through  the  nervous  centres. 


There  is  a  certain  opposition  of  function  between  the  kidneys 
and  skin,  which,  in  reference  to  its  influence  upon  the  operation  of 
diuretics,  is  of  some  importance  in  a  therapeutic  point  of  view. 
When  one  of  these  functions  acts  in  excess,  the  other  is  diminished 
proportionably;  and  whatever  represses  one  has  a  tendency  to  pro- 
mote the  other.  The  causes  of  this  opposition  are  not  obscure. 
In  the  Jirsi  place^  by  an  excitation  of  one  function,  the  blood  and 
nervous  energy  are  diverted  from  others  not  in  direct  sympathy 
with  it;  and  secondly^  if  one  eliminating  function  be  restrained,  the 
circulation  is  necessarily  overloaded,  and  becomes  directly  excitant 
to  the  other  functions,  having  the  same  of&ce,  which  are  conse- 
quently brought  into  increased  action.  There  are  many  substances 
which  will  operate  as  diuretics  or  diaphoretics,  according  as  a  tend- 
ency is  given  of  the  general  current  of  excitement  to  one  or  the 
other  of  the  secreting  organs.  By  employing  measures  to  direct 
action  to  the  surface  of  the  body,  we  give  a  tendency  of  the  medi- 
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one  to  the  perspiratory  function;  by  repressing  perspiration  by 
eold  or  other  measures,  we  send  the  medicine  with  the  general  cur- 
lent  of  excitement  to  the  kidneys. 

A  similar  opposition  of  function,  though  in  a  less  degree,  exists 
between  catharsis  and  diuresis.  Many  cathartic  medicines,  espe- 
cially the  saline  and  vegetable  hydragogues,  have  a  tendency,  in 
•mall  doses,  insufficient  to  purge,  to  act  on  the  kidneys;  but,  when 
Aey  produce  their  cathartic  effect,  they  no  longer  prove  diuretic. 
This  arises  partly,  no  doubt,  from  the  fact  that  they  are  carried  out 
of  the  system  with  the  evacuations  they  produce;  but  it  also  arises 
from  the  general  principles  before  stated  in  relation  to  the  oppo- 
aition  between  diaphoretics  and  diuretics,  that  a  direction  of  excite- 
ment to  one  function  withdraws  it  from  the  others,  and  that,  when 
Ae  liquid  parts  of  the  blood  and  its  excrcmentitious  matter  are 
thrown  out  by  one  emunctory,  the  blood  is  deprived  of  its  ordinary 
power  of  exciting  the  other  eliminating  organs.  Of  the  effect  of 
excessive  purging  and  sweating  in  diverting  from  the  kidneys  we 
have  an  example  in  epidemic  cholera,  in  the  worst  cases  of  which 
the  nrine  is  often  nearly  or  quite  suppressed. 

From  these  facts  we  deduce  the  therapeutic  conclusions,  that^  when 
aiming  to  produce  diuresis,  we  must  refrain  from  measures  calcu- 
lated to  produce  diaphoresis,  or  purgation,  and,  in  relation  to  the 
perspiratory  function  especially,  will  sometimes  find  advantage  in 
employing  means  to  repress  it. 

A  high  state  of  fever,  or  a  full  plethoric  state  of  the  circulation, 
ia  unfavourable  to  the  action  of  diuretics,  as  of  other  secretory 
excitants;  because  the  ultimate  tissue  which  performs  the  function 
ia  too  highly  irritated  to  act.  So  is  it  also  in  active  congestion  and 
inflammation  of  the  kidneys.  Under  such  circumstances,  the  loss 
of  Uood  may  fJEU^ilitate  the  action  of  diuretics,  by  diminishing  the 
renal  excitation  to  a  point,  compatible  with  the  performance  of  the 
function.  Any  other  measures  which  lower  the  general  or  local 
excitement  have  the  same  eSecL  Besides,  when  the  vessels  are  full, 
the  medicine  is  less  readily  absorbed  than  when  they  are  relatively 
empty;  and,  in  this  way  also,  depletion  and  other  reducing  measures 
may  favoor  the  operation  of  these  medicines.  It  is  supposed  that 
the  action  of  diuretics  is  often  much  promoted  by  the  simultaneous 
nae  of  medicines,  having  the  property  of  promoting  absorption; 
and  hence,  in  part,  the  not  unfrequent  and  often  useful  practice  of 
combining  the  preparations  of  mercury  and  of  iodine  with  the 
medicines  now  under  consideration. 
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Therapeutic  Indications  and  Uses  of  Diuretics. 

Tbe  obvious  effect  of  diuretics  is  to  diminish  the  quantity  of 
liquid  in  the  circulation/  It  is  true  that  the  portion  of  the  blood 
evacuated  by  them  is  chiefly  the  water;  but  some  of  the  saline 
matters,  and  no  doubt  also  more  or  less  of  the  organic  constituents 
escape;  so  that  these  medicines  may  be  considered  depletory.  The 
fact  is  that,  when  they  operate  very  profusely,  they  sometimes  pro- 
duce weakness,  approaching  even  to  prostration. 

Another  important  effect,  consequent  upon  the  diminution  of  the 
watery  portion  of  the  blood,  is  the  promotion  of  absorption.  It 
has  been  fully  established  by  experiment  that  the  blood-vessels, 
when  their  contents  are  materially  diminished,  take  up  water  with 
avidity,  wherever  they  can  find  it,  to  supply  the  loss.  The  physical 
physiologist  would  say  that,  the  density  of  the  blood  being  in- 
creased, endosmosis  is  promoted;  and  the  explanation  may  be 
admitted  with  some  qualification.  Thirst  also  results  from  the 
diuretic  action,  with  the  obvious  purpose  of  securing  a  supply  of 
liquid  for  absorption.  But  it  is  not  taken  up  solely  from  the  sur- 
faces with  external  communication.  The  liquid  in  the  tissues  and 
cavities  is  also  absorbed;  and  hence  the  use  of  this  class  of  medi- 
cines in  dropsy. 

A  third  effect  is  to  purify  the  blood  of  excrementitious  or  foreign 
matter,  which  may  be  serving  as  a  source  of  injury. 

A  fourth  is  to  impart  to  the  urine  the  power  of  dissolving  a  larger 
quantity  of  the  saline  matter  eliminated  by  the  kidneys,  while  it  is 
at  the  same  time  rendered  less  irritant  itself  by  dilution. 

A  fifth  effect,  which  is  produced  only  by  the  stimulating  diure- 
tics, is  to  irritate  the  lining  membrane  of  the  pelvis  and  calices  of 
the  kidneys,  the  urinary  passages,  and  the  bladder,  and  thus  not 
unfrequently  either  to  alter  the  diseased  surface,  or  to  excite  the 
parts  when  debilitated  or  paralyzed  to  greater  activity. 

In  correspondence  with  the  above  indications,  diuretics  prove 
useful,  and  are  more  or  less  extensively  employed  in  the  following 
complaints. 

Dropsy.  It  is  in  the  treatment  of  dropsy  that  diuretics  show  their 
best  powers;  and  in  this  disease  there  is  no  other  remedy  or  com- 
bination of  remedies  that  equal  them  in  efficiency.  The  principle 
upon  which  they  operate  is  obvious.  Dropsy  consists  in  an  ab- 
normal accumulation  of  effused  fluid  in  the  cellular  tissue  or  serous 
cavities.    Diuretics  have  the  effect  of  promoting  the  absorption  of 
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that  fluid,  and  its  rejection  by  the  kidneys.     But  if  this  were  all 
they  could  do,  their  utmost  advantage  would  be  merely  to  remove 
the  fluid  while  operating,  and  prevent  its  accumulation  so  long 
as   they  continued  to  operate.    In  casos  of  limited  duration,  in 
irhich  the  pathological  condition  on  which  the  eflusion  depended, 
terminates,  from  its  own  essential  character,  in  a  certain  period,  the 
diuretics  may  be  said  to  efiect  a  cure ;  as  stimulants  which  keep  a 
typhus  fever  patient  alive,  until  the  time  for  the  fever  to  ceaso 
spontaneously,  may  be  said  to  cure  that  disease.    It  is  probable  that 
this  sometimes  happens.    In  many  cases,  the  pathological  condition 
is  quite  incurable,  as  often  in  organic  disease  of  the  heart,  cirrhosis 
of  the  liver,  the  advanced  stages  of  Bright's  disease,  &c.    Here  all 
that  diuretics  can  do  is  to  keep  down  the  efi'usion,  and  thus  pro- 
tract life,  and  render  the  patient  more  comfortable.    But  there  are 
also  cases  of  dropsy  in  which  diuretics  appear  of  themselves  to 
effect  permanent  cures ;  not  to  remove  the  efi'usion  only,  but  to  put 
the  system  into  a  state,  in  which  there  is  no  tendency  to  a  return 
of  the  effusion.    This  I  have  very  often  seen,  and  every  exj>e- 
rienced  practitioner  must  be  familiar  with  the  fact    Cases  of  dropsy 
come  under  the  notice  of  the  physician,  which  have  been  of  long 
duration,  which  appear  to  be  regularly  advancing,  and  in  which 
there  seems  to  be  no  tendency  to  a  favourable  termination.    Diu- 
retics are  prescribed.    They  act  efficiently,  and  the  enormous  tume- 
faction disappears  like  a  snowbank  in  the  sun.     Nor,  when  it  has 
disappeared,  does  it  return.    The  patient  remains  perfectly  well, 
and  continues  so  for  years.    The  diuretics  then  have  done  more 
than  merely  remove  the  effused  liquid.  They  have  favourably  modi- 
fied, perhaps  quite  removed  the  pathological  condition  itself.    How 
is  this  accomplished  ?    This  question  can  be  answered  only  by  con- 
jecture.    Dropsy  often  depends  on  disease  of  the  kidneys.     The 
diuretics  act  specially  on  the  kidneys,  and  may  prove  useful  not 
merely  by  increasing  their  secretory  activity,  but  by  altering  essen- 
tially their  morbid  condition.     They  may  change  the  nutrition  of 
the  organ,  and  substitute  a  new  and  healthy  tissue  for  the  old  and 
diseased.    Or  the  kidney  may  be  undergoing  fatty  degeneration 
from  its  enfeebled  condition;  and  the  diuretic  may  check  the  pro- 
cess by  stimulating  the  organ  into  healthy  action.    Or,  lastly,  it  may 
be  inflamed,  and  the  diuretic  may  cure  the  inflammation  through 
its  depletory  and  antiphlogistic  properties.    Not  unfrequently  the 
dropsy  depends  on  a  highly  irritated  or  inflamed  state  of  the  tissue 
from  which  the  fluid  is  exhaled,  or  perhaps  on  chronic  inflamma- 
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tion  of  one  of  the  large  organs,  as  the  liver  or  the  heart,  which 
may  cause  them  to  interfere  with  the  coarse  of  the  blood.  In  these 
cases,  also,  the  diuretics  may  be  supposed  to  operate  by  the  anti- 
phlogistic properties,  which  some  of  them  possess  in  a  high  degree. 

I  know  no  yariety  of  dropsy  in  which  they  may  not  be  given. 
Upon  theoretical  grounds,  their  use  has  been  condemned  in  the 
dropsy  of  Bright's  disease ;  but  I  am  quite  sure,  from  a  good  deal 
of  experience  with  them  in  that  affection,  that,  if  properly  chosen, 
they  are  more  effectual  than  any  other  medicines.  It  is  true  that 
the  stimulating  diuretics  are  not  adapted  to  the  acute  forms  of  this 
affection ;  even  squill  has  seemed  to  me  occasionally  to  do  harm ; 
but  from  bitartrate  of  potassa  or  digitalis  I  have  never  seen  mis- 
chief produced,  but  repeatedly  cures  in  very  unpromising  cases. 

Febrile  and  Inflammatory  Diseases,  The  refrigerant  diuretics  are 
beneficial  in  these  affections  by  their  sedative  and  depletory  proper- 
ties; but  they  are  not  frequently  used,  because  their  operation  is  in 
great  degree  incompatible  with  that  of  more  efficient  antiphlogis- 
tic remedies,  as  cathartics  and  diaphoretics.  When  given  for  the 
cure  of  dropsy,  they  are  often  useful  incidentally,  in  accompanying 
febrile  and  inflammatory  disorder ;  and  sometimes,  probably,  through 
their  eliminating  property,  in  affections  connected  with  impuritiea 
in  the  blood,  as  cutaneoi^  eruptions. 

Disease  of  the  Kidneys  and  Urinary  Organs.  In  acute  inflamma- 
tion of  the  kidneys,  some  of  the  saline  diuretics  are  useful  by  their 
refrigerant  and  depletory  effect,  and,  when  the  disease  is  seated  in 
the  pelvis  of  the  kidney,  by  diluting  the  urine  and  rendering  it  less 
irritant  to  the  inflamed  membrane.  In  the  same  way,  they  act  be- 
neficially in  inflammation  of  the  bladder  and  urinary  passages. 
The  urine,  in  these  complaints,  is  often  loaded  to  saturation  and 
even  beyond  it,  with  the  saline  ingredients,  in  consequence  of  the 
small  proportion  of  the  liquid  eliminated.  By  increasing  this,  the 
salts,  which  might  otherwise  be  deposited,  are  held  in  solution,  and 
those  dissolved  are  rendered  less  irritant  by  the  dilution. 

In  chronic  inflammation  of  the  pelvis  of  the  kidney,  with  or 
without  ulceration,  the  parts  are  frequently  unable  to  resume  healthy 
action,  from  their  relaxed,  debilitated,  and  indolent  condition.  These 
cases  are  often  attended  with  copious  mucous  discharges,  and  not 
unfrcquently  with  the  discharge  of  pus.  Some  of  the  stimulating 
diuretics,  which  pass  out  with  the  urine,  and  are  thus  brought  into 
direct  contact  with  the  diseased  surfaces,  sometimes  exercise  a  most 
happy  influence  over  them. 
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Administration. 

The  rules  for  the  administration  of  diuretics,  so  far  as  thej  are 
applicable  to  the  class  in  general,  may  be  deduced  from  the  obser- 
vations already  made.  They  should  generally  be  attended  with 
the  use  of  drinks,  which  should  always  be  cold,  and  may  often  be 
advantageously  impregnated  with  mild  diuretic  medicines,  as,  for 
example,  with  the  vegetable  acids,  cream  of  tartar,  and  sweet  spirit 
of  nitre.  The  milder  diuretic  infusions  may  often  also  be  used,  as 
those  of  juniper,  parsley,  the  erigerons,  &c.,  which  may  act  usefully 
as  adjuvants  to  the  more  energetic  diuretics  employed.  Sometimes 
benefit  accrues  from  the  gentle  stimulant  properties  of  these  drinks, 
particularly  the  juniper-berry  and  wild  carrot  teas,  in  correcting 
the  depressing  effects  of  the  saline  diuretics  on  the  digestive  organs. 
In  persons  of  intemperate  habits,  or  requiring  from  debility  the 
support  of  alcoholic  stimulation,  cold  gin  and  water  may  be  drank 
with  advantage.  In  relation  to  the  quantity  of  drink,  the  patient's 
own  sensations  are  perhaps  in  general  the  best  guide;  though  the 
advice  should  be  given  to  take  small  draughts  frequently,  in  pre- 
ference to  large  quantities  at  once.  Should  the  quantity  of  urine 
discharged  equal  the  amount  of  drink  taken,  there  can  be  no  accu- 
mulation; as  much  is  always  discharged  by  cutaneous  and  pulmo- 
nary exhalation. 

The  diuretic  should  not,  as  a  general  rule,  be  given  at  the  same 
time  with  cathartics  or  diaphoretics ;  and  the  patient  should  be  kept 
cool,  or  at  least  should  not  be  allowed  to  become  heated,  as  by  too 
much  bed  covering  at  night,  during  their  administration. 

When  the  system  is  in  a  high  state  of  excitation,  with  a  plethoric 
condition,  and  a  full  strong  pulse,  it  will  generally  be  proper  to 
reduce  it  somewhat,  by  depletion  or  antimonials,  before  beginning 
with  the  diuretics.  They  will  be  more  apt  to  operate  after  this 
preliminary  treatment,  than  if  administered  in  the  highest  state  of 
excitement.  . 

As  the  diuretics  are  notoriously  uncertain,  failing  often  without 
apparent  cause,  and  often  also  succeeding  when  success  was  hardly 
expected,  it  is  necessary  not  to  be  too  soon  discouraged ;  but,  after 
giving  a  sufficient  trial  of  one,  to  have  recourse  to  another,  or  to  conjoin 
two  or  more  together,  and,  in  reference  to  the  more  energetic  arti- 
cles, to  return  to  them  again  and  again.  I  have  used  certain  diuretics 
long  and  freely  with  no  apparent  advantage,  and,  having  abandoned 
them,  have  returned  to  them,  and  obtained  the  most  satisfactory 
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results,  though  no  change  was  made  in  their  'mode  of  exhibition, 
and,  so  far  as  could  be  seen,  no  change,  had  taken  place  in  the 
patient  which  could  account  for  the  difference. 


I.  DIGITALIS.  U.  S.,  Land.,  Ed.,  Dub. 

Digitalis  has  already  been  treated  of  generally  with  the  nervous 
sedatives (ii.  106).  Itisheretobeconsideredonlyasadiuretic.  Inthis 
capacity,  it  is  certainly  one  of  the  most  efficient  medicines  known. 

Mode  of  Operation.  In  the  cautious  mode  in  which  it  is  usoallj 
deemed  safest  to  administer  digitalis,  in  order  to  avoid  its  dangerous 
depressing  effects,  and  guard  against  its  cumulative  tendency,  it  is 
slow  in  its  diuretic  operation.  Several  days  almost  always  elapse 
before  any  effect  is  elcperienced ;  generally  it  is  not  until  after  a 
week  or  two,  that  its  full  influence  is  felt;  and  sometimes,  even 
when,  in  the  end,  it  may  act  energetically,  the  result  is  postponed 
much  longer.  No  doubt,  its  influence  on  the  kidneys  might  he 
sooner  obtained  by  a  more  energetic  administration;  but  the  advan- 
tage gained  would  not  be  equivalent  to  the  danger  incurred.  Wheu 
it  does  begin  to  operate,  the  effect  is  often  sudden  and  striking. 
I  have  visited  patients  upon  one  day,  passing  not  more  than  a 
pint  of  urine  in  twenty-four  hours,  and,  upon  the  next  visit,  have 
found  them  passing  a  gallon  or  more  in  the  same  time.  The  effect, 
too,  aft^r  it  has  begun,  continues  in  general  without  abatement  for 
several  days,  even  though  the  medicine  should  be  withheld ;  and  it 
is  a  good  rule  to  diminish  the  dose  somewhat,  upon  the  occurrence 
of  profuse  diuresis,  for  fear  of  too  great  an  accumulation.  Should 
the  effect  diminish,  th^  original  dose  must  be  resumed. 

The  opinion  has  been  advocated,  that  digitalis  operates  as  a 
diuretic,  not  by  a  direct  action  on  the  kidneys,  but  by  promoting 
absorption;  and  the  opinion  is  supported  upon  the  ground,  that  it 
does  not  produce  an  increased  secretion  of  urine,  unless  there  may 
bo  dropsical  effusion.  But  the  fact  is,  that  digitalis  will  sometimes 
prove  diuretic  in  health ;  and,  if  less  copiously  so  than  in  dropsy, 
it  is  probably  because  there  is  less  liquid  in  the  blood  to  be  elimi- 
nated, than  when  the  deficiency  produced  by  the  secretory  act,  can 
be  instantly  replaced  by  the  liquid  from  the  tissues  and  cavities. 

Another  opinion  is,  that  both  the  absorption  and  diuresis  are  con- 
nected with  the  depressed  state  of  the  circulation ;  the  feebleness  of 
the  movement  of  the  blood  being  supposed  to  favour  theendosmose 
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of  liquid  from  the  cavities  into  the  circulation,  and  its  presence 
there  to  be  the  exciting  cause  of  the  increased  action  of  the  kidneys. 
But  here,  again,  hypothesis  is  opposed  by  fact ;  for  digitalis  will 
often  operate  as  a  diuretic,  without  any  appreciable  effect  on  the 
pulse.  Besides,  against  all  the  views  which  refuse  to  the  medicine 
a  direct  action  of  the  kidneys  is  the  insurmountable  objection  that, 
supposing  the  dropsical  effusion  to  be  absorbed,  if  the  kidneys 
remain  in  the  same  torpid  condition,  either  the  liquid  taken  up  will 
escape  again  as  it  did  originally,  or  find  its  way  out  of  the  system, 
by  some  other  emunctory,  as  that  of  the  skin,  lungs,  or  bowels. 

It  is  impossible  to  account  for  all  the  effects  of  digitalis,  without 
admitting  a  direct  influence  on  the  kidneys.  This  may  very  possi- 
bly be  aided  by  its  absorbent  influence  consequent  on  the  de- 
pression of  the  circulation,  but  certainly  does  not  exclusively 
depend  upon  it 

Therapeutic  Application.  As  a  diuretic,  digitalis  is  given  only  in 
dropsy;  and  there  is  no  variety  of  this  disease,  strictly  speaking,  in 
idiich  it  may  not  be  used  with  a  prospect  of  advantage ;  for  ovarian 
dropsy  and  infantile  meningitis,  in  which  it  is  admitted  that  the 
medicine  is  of  little  or  no  service,  though  they  are  frequently  desig* 
nated  as  dropsies,  are  not  entitled  to  the  name;  at  least  they  are 
pathologically  distinct  from  the  other  forms  of  the  disease.  Even 
in  dropsies  attended  with  the  lowest  grade  of  general  strength,  there 
is  no  positive  contraindication  to  the  medicine;  for  its  depressing 
effects,  when  cautiously  managed,  may  be  readily  counteracted  by 
the  conjoint  use  of  supporting  measures. 

But  certainly  we  cannot  say  of  the  remedy,  what  Dr.  Withering 
ia  stated  by  Dr.  Chapman,  in  his  Therapeutics  (2nd  ed.  i.  284),  to 
have  declared  of  it,  that  "so  far  as  the  removal  of  the  water  will 
oontribute  to  cure  the  patients,  so  much  may  be  expected  from  this 
medicine."  On  the  contrary,  the  medicine  not  unfrequently  fails 
entirely  to  act  on  the  kidneys ;  and  I  have  seen  patients  prostrated, 
under  its  depressing  influence,  to  the  lowest  point  compatible  with 
safety,  in  whom,  nevertheless,  no  diuretic  effect  was  produced. 

Attempts  have  been  made  to  indicate  the  circumstances  under  which 
digitalis  will  be  most  likely  to  act  efficiently.  My  own  experience 
coincides  with  that  of  Dr.  Blackall,  who  found  it  most  successful  in 
cases  attended  with  coagulable  urine;  at  least  I  can  say  truly  that 
no  remedy  in  my  hands  has  seemed  equally  efficacious,  in  the 
dropsies  with  this  condition  of  the  urine,  unless  possibly  bitartrate 
of  potassa.    I  have  witnessed  several  cases  of  what  appeared  to  be 
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decided  and  obstinate  attacks  of  Bright's  disease,  with  univenal 
dropsy,  and  unconnected  with  scarlatina,  which  yielded  completely 
and  permanently  to  the  use  of  digitalis ;  and  I  am  convinced  that, 
in  some  of  the  cases,  it  exercises  a  positively  curative  influence  on 
the  kidneys,  independently  of  the  mere  increase  of  their  secretion. 

Another  condition  of  dropsy  to  which  it  is  especially  applicable, 
is  that  which  complicates  cardiac  affections,  of  a  character  calling 
at  the  same  time  for  the  sedative  action  of  the  remedy  on  the 
heart. 

Administration,  The  commencing  dose  of  the  powdered  leaves 
as  a  diuretic  is  a  grain,  which  may  be  repeated  three  times  a  day, 
and  increased  every  other  day  by  one-quarter,  or  one-half,  until  its 
effects  begin  to  be  felt,  either  upon  the  kidneys,  heart,  or  nervous 
system.  For  the  dose  and  method  of  using  the  other  officinal 
preparations,  I  would  refer  the  reader  to  the  article  on  digitalis 
among  the  nervous  sedatives  (ii.  128).  In  relation  to  the  infusion, 
which  has  been  thought  by  some  to  be  the  most  efiectual  diuretic 
preparation  of  the  medicine,  I  would  simply  say,  that  any  supe- 
riority of  effect  obtained  from  it  may  be  ascribed  to  the  much 
larger  proportional  dose  in  which  it  is  usually  given,  than  either 
the  powder  or  the  tincture.  All  the  preparations  are  efficient,  if 
well  made,  and  out  of  good  material.  I  usually  prefer  the  powder 
prepared  immediately  from  the  green  portion  of  the  leaves,  with- 
out the  midrib  or  footstalk. 

Great  advantage  often  accrues  from  giving  other  medicines  with 
digitalis,  either  to  meet  some  coincident  indication,  or  to  aid  in 
producing  its  diuretic  effects.  Thus,  in  anemic  states  of  the  system, 
it  may  be  combined  with  iron,  in  the  plethoric  or  febrile  with 
bi  tartrate  or  nitrate  of  potassa,  and  in  pectoral  and  hepatic  drop- 
sies, often  with  calomeL 

It  has  been  used  exiemally,  with  asserted  success,  in  promoting 
diuresis,  especially  in  cases  of  abdominal  dropsy.  This  method 
may  be  resorted  to  when  digitalis  is  not  well  borne  on  the  stomach, 
or  when  it  fails  to  act  in  the  ordinary  method.  For  this  purpose, 
the  tincture  may  be  applied  by  friction  to  the  inside  of  the  thighs 
and  arms,  or  a  strong  decoction  may  be  placed,  in  the  form  of  a 
cataplasm,  or  by  means  of  linen  cloths  saturated  with  it,  over  the 
abdomen.  The  endermic  method  is  inapplicable,  as  the  digitalis  is 
too  irritant  in  its  local  operation. 
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II.  SQUILL. 

SCILL A.   U.  aS,  Lond,,  Ed,  Dub. 

Origin.  Squill  is  the  bulb  of  Scilhi  maritima,  an  herbaceous 
perennial  plant,  sending  up  numerous  leaves  from  its  bulbous  root, 
in  the  midst  of  which  an  erect  flower-stem  rises,  two  or  three  feet 
high,  and  terminating  in  a  spike  of  closely  set,  white  flowers.  The 
plant  is  a  native  of  the  countries  of  Europe  and  Africa  bordering 
on  the  Mediterranean.  The  bulb  is  as  large  as  the  fist,  or  larger, 
pear-shaped,  and  composed  of  numerous  fleshy  scales,  all  fixed  to 
a  common  base,  to  the  lower  surface  of  which  the  radicals  or 
root  fibres,  which  descend  into  the  earth,  are  attached.  The  scales 
are  compactly  arranged  around  a  common  centre,  one  overlapping 
another;  the  innermost  being  very  juicy,  the  outermost  dry  and 
membranaceous.  Sometimes  the  recent  bulb  is  imported,  though 
rarely.  It  will  keep  for  a  long  time  if  embedded  in  dry  sand,  or 
otherwise  excluded  from  air  and  moisture.  But  the  common  squill 
of  the  shops  is  prepared  from  the  bulb  by  removing  the  outer 
membranous  coatings,  then  cutting  it  into  several  transverse  slices, 
and  carefully  drying  the  pieces  into  which  the  slices  separate.  In 
drying,  the  bulb  is  said  to  lose  about  four-fifths  of  its  weight. 
There  are  two  varieties  of  the  bulb,  one  white,  and  the  other  of  a 
deep  reddish-brown  colour  externally;  but  there  is  no  essential 
difference  between  them. 

Properties.  As  commonly  kept,  squill  is  in  small  oblong  pieces, 
thin,  flexible  when  moist,  but  brittle  when  quite  dry,  somewhat 
translucent,  usually  of  a  yellowish-white  colour,  sometimes  of  a 
reddish  tinge,  with  a  feeble  odour,  and  a  bitter,  acrid,  nauseous 
taste.  It  yields  its  virtues  to  water,  alcohol,  or  dilute  acetic  acid. 
Vinegar  is  considered  an  excellent  solvent. 

In  consequence  of  its  affinity  for  water,  squill,  unless  kept  in  a 
dry  place,  is  apt  to  attract  moisture  from  the  air,  and  thus  to 
become  mouldy,  and  undergo  chemical  change.  From  this  and 
other  causes,  its  strength  is  more  or  less  uncertain,  as  it  is  usually 
found  in  the  shops. 

Active  Principles.  As  squill  is  injured  by  boiling  and  by  time,  its 
virtues  were  formerly  supposed  to  be  connected  with  a  volatile  prin- 
ciple. This  seems  to  have  been  an  error ;  for  water  distilled  from  squill 
has  little  or  no  effect  on  the  animal  system.  From  the  most  recent 
investigations  by  M.  Tilloy,  as  well  as  from  preceding  observations, 
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it  appears  that  there  are  two  distinct  active  principles;  one  an  acrid 
substance^  which  is  powerfully  irritant,  may  even  produce  fatal 
effects,  and  deteriorates  at  a  high  temperature  and  by  time;  the 
other  extremely  biUer,  but  not  acrid,  and  supposed  by  Landerer,  who 
obtained  it  crystallized,  to  have  alkaline  properties.  It  is  to  the 
latter  that  the  name  of  acilUtin  belongs.  But  the  subject  needs 
further  investigation.  Neither  of  these  principles  is  obtained 
separate  for  use. 

Effects  on  the  System.  Squill  is  locally  acrid ;  in  the  recent  state 
very  much  so,  inflaming,  and  even  blistering  the  skin  when  applied 
to  it;  but  the  acrimony  is  much  diminished  by  drying,  and  con- 
tinues to  diminish  by  time.  It  remains,  in  greater  or  less  degree, 
so  long  as  squill  is  capable  of  exercising  its  remedial  influence. 
This  acrid  property  it  carries  with  it  into  the  stomach,  into  tbe 
circulation  when  absorbed,  and  into  the  emunctories  through  which 
it  escapes  from  the  system.  In  small  doses,  without  producing  any 
sensible  effect  on  the  stomach,  squill  or  its  active  matter  is  ab- 
sorbed, and  operates  as  au  excitant  to  the  secretory  function  of  the 
kidneys  and  bronchial  mucous  membrane.  It  is,  therefore,  a 
diuretic  and  expectorant.  In  the  latter  capacity  it  will  be  con- 
sidered hereafter.  It  is  only  in  reference  to  the  diuretic  effect  that 
it  is  to  be  considered  in  this  place.  There  can  be  little  doubt  that 
it  operates  on  the  kidneys  in  its  efforts  to  escape  from  the  system; 
and  when  taken  very  largely,  it  has  been  known  to  bring  on 
inflammation  of  the  urinary  passages,  with  strangury  and  bloody 
urine.  In  doses  somewhat  larger  than  is  necessary  to  produce  the 
diuretic  effect,  it  causes  nausea,  in  still  larger  acts  as  an  emetic, 
and  in  excessive  doses  may  occasion  inflammation  of  the  stomach 
and  bowels,  with  vomiting,  hypercatharsis,  abdominal  pains,  con- 
vulsions, and  death.  Twenty-four  grains  of  it  have  produced  fatal 
effects. 

T/ierapeutic  Application.  Squill  was  used  by  the  ancients.  It 
ranks  among  the  most  energetic  diuretics,  being  inferior  only  to 
digitalis  and  bitartrate  of  potassa  in  efficiency.  It  is  much  and 
very  advantageously  used  in  dropsy.  In  consequence  of  its  irri- 
tant property,  it  is  not  applicable  to  cases  attended  with  acute 
inflammation  or  fever,  and  is  especially  contraindicated  by  the 
existence  of  gastro-enteritis,  acute  nephritis,  or  inflammation  of  the 
urinary  passages.  It  is,  therefore,  ill  adapted  to  the  form  of  dropsy, 
attendant  on  acute  Bright  s  disease.  But,  with  these  exceptions, 
it  ntuy  be  used  in  any  form  of  the  affection,  whether  anasaroous, 
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abdominal,  thoracic,  or  even  hydrocephalic.  My  own  experience 
corresponds  with  that  of  the  late  Professor  Chapman,  who  found 
squill  peculiarly  useful  in  hydrothorax.  There  is,  I  think,  no 
remedy  more  efficacious,  in  either  pleural  or  pericardial  dropsy, 
associated  with  a  state  of  chronic  inflammation  or  irritation  of  the 
membranes,  than  a  combination  of  squill  and  calomel.  The  mer- 
curial is  highly  efficient  in  correcting  the  inflammation,  and  at  the 
same  time  seems  to  aid  the  squill  in  its  diuretic  action,  through 
which  the  absorption  of  the  effused  liquid  is  effected.  The  bene- 
ficial effect  is  sometimes  very  speedy,  and,  when  no  serious  organic 
lesion  exists,  often  complete.  Even  when  there  is  incurable  disease 
of  the  heart,  the  liquid  is  frequently  removed,  and  great  relief 
obtained.  When  excessive  cardiac  action  complicates  the  disease, 
digitalis  may  be  advantageously  associated  with  the  other  me- 
dicines. 

Administration.  The  dose  of  powdered  squill  is  usually  stated 
at  from  one  to  three  grains,  two  or  three  times  a  day.  As  the 
squill  exists  in  our  shops,  I  have  rarely  found  it,  thus  administered, 
to  be  of  any  use  in  dropsy.  The  individual  doses  are  sufficiently 
large;  but  the  intervals  between  them  are  too  long.  I  now  uni- 
formly prescribe  squill  in  dropsy  in  the  dose  of  two  grains  every 
two  liours^  to  be  continued  until  it  produces  its  effects.  When  it  is 
thus  given,  it  will  not  often  be  necessary  to  augment  the  dose.  A 
long  established  and  a  good  rule  in  the  exhibition  of  squill,  is,  if  no 
effect  is  produced  by  the  first  dose,  gradually  to  increase  it  until 
nausea  is  occasioned,  and,  having  ascertained  the  point  at  which  it 
produces  this  symptom,  afterwards  so  to  regulate,  the  dose  as  t6 
approach  the  point  as  nearly  as  possible,  without  absolutely  reach- 
ing it.  Some  have  supposed  that  the  nausea  itself  is  useful  in  pro- 
moting diuresis.  CuUen  was,  I  think,  right  in  maintaining  that  it 
-  is  no  otherwise  useful  than  merely  as  a  sign  of  the  activity  of  the 
medicine.  I  am  quite  sure  that  squill  is  capable  of  acting  very 
energetically  as  a  diuretic  without  it.  Vomiting  and  purging  are 
to  be  avoided,  as  interfering  with  the  absorption  of  the  medicine, 
and,  if  produced,  whether  by  the  squill,  or  the  calomel  which  may 
be  exhibited  with  it,  should  be  restrained  by  a  little  opium.  When 
squill  and  calomel  are  used  simultaneously,  it  is,  I  think,  best  to 
give  them  separately,  as  each  requires  to  be  regulated  according  to 
its  own  effects ;  the  squill  being  increased  or  diminished  according  to 
its  influence  on  the  stomach,  the  calomel  to  its  action  on  the  mouth. 
The  most  convenient  method  of  exhibiting  squill  is  in  the  form  of 


584  LOCAL  REMSDIB8.  £PART  D. 

pills.  There  are  several  officinal  preparations,  as  the  vintgar^  ^y^h 
and  tincture^  which,  as  they  are  much  more  used  with  a  view  to 
their  expectorant  than  their  diuretic  efiect,  will  be  more  appro- 
priately described  under  the  expectorants,  to  which  the  reader  is 
referred.  It  is  sufficient  to  mention  here  that  the  vinegar  and  tiDc- 
,ture  may  be  given  in  the  dose  of  half  a  fluidrachm,  and  the  syrap 
of  a  fluidrachm,  repeated  as  the  dose  of  the  squill  in  substance. 
The  syrup  is  frequently  used  as  a  diuretic  for  children,  for  whom 
the  dose  must  be  diminished  according  to  the  regular  rule. 


There  is  a  large  number  of  vegetable  substances  more  or  less 
used  as  diuretics,  but  none  of  primary  importance,  which  may  be 
conveniently  introduced  here,  in  subordination  to  the  two  very 
powerful  medicines  of  the  class,  above  considered.  Most  of  them 
are  used  as  adjuvants  to  more  efficient  remedies  in  the  treatment  of 
dropsy ;  and  some  are  not  without  considerable  value  in  this  re- 
spect. 

L  BROOM. — ScoPARius.  U,  S.,  Zoni— Scopabium.  Ed^  Dvh. 

Origin,  Broom,  officinally  speaking,  consists  of  the  tops  of  Cy- 
tisfis  Scopariua  {Spartium  Scoparium^  Linn.),  or  the  commcn  broom 
plants  a  European  shrub,  with  long,  slender,  bright  green  terminal 
branches,  beset  with  downy  ternate  leaves,  and  fine,  large,  showy, 
golden  yellow  fiowers,  on  account  of  which  it  is  sometimes  culti- 
vated in  our  gardens.  These  branches,  with  their  leaves  and 
flowers,  are  the  parts  employed  under  the  name  of  tops. 

Properties.  Fresh  broom  has  a  strong  characteristic  odour  when 
bruised,  and  a  bitter  nauseous  taste,  which  it  retains  after  being 
dried.  It  imparts  all  its  virtues  to  water  and  alcohol.  According 
to  Dr.  Stenhouse  it  contains  two  active  principles;  one  diuretic, 
which  he  calls  scoparin,  and  the  other  narcotic,  having  propertiea 
analogous  to  those  of  the  vegetable  volatile  alkaloids,  for  which  he 
proposes  the  name  of  sparlein  {Ann.  de  ThSrap,,  A.  D.  1853,  p.  153); 
but  these  results  have  not  yet,  so  far  as  I  know,  been  confirmed. 

Medical  Effects  and  Uses.  In  moderate  doses,  broom  is  tonic  and 
diuretic;  in  larger,  emetic  and  cathartic.  Dr.  CuUen,  in  his  Treatise 
on  Materia  Medica,  says  of  it,  that,  having  found  it  in  use  among  the 
common  people,  he  had  prescribed  it  to  some  of  his  patients,  and 
seldom  found  it  to  fail  in  operating  both  by  stool  and  urine.  Some 
cases  of  dropsy  were  cured  by  it.  Dr.  Mead  also  gives  his  testi- 
mony in  its  favour;  Dr.  Pearson  considered  it  tonic  and  diuretic; 
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■nd  Dr.  Pereira  speaks  of  it  in  the  highest  terms  of  commendation, 
baving  found  it  more  certain  than  any  other  diuretic.  Dr.  Christi- 
•on,  however,  has  had  less  reason  to  be  satisfied  with  its  effects. 
(Diapensatory.)  It  is  thought  not  to  be  well  adapted  to  febrile  and 
inflammatory  cases;  and,  with  its  tendency  to  disturb  the  stomach 
and  bowels,  could  not  be  appropriately  employed  in  irritable  states 
of  these  organs.  With  these  exceptions,  it  may  be  used  in  all 
kinds  of  dropsy;  and  should  be  tried  when  others  have  failed. 

Cullen  used  the  medicine  in  decoction,  made  with  half  an  ounce 
of  the  fresh  tops  and  a  pint  of  water,  boiled  down  to  one-half,  of 
which  he  gave  a  fluidounce  every  hour,  till  it  operated  on  the  bow- 
els, or  the  whole  had  been  taken.  The  Dublin  College  directs  half 
an  ounce  of  the  dried  tops  to  be  boiled  for  ten  minutes  in  ten  fiuid- 
oances  of  water.  The  dose  would  be  the  same.  A  compound  de- 
toetion  is  directed  by  the  London  and  Edinburgh  Colleges,  made  by 
boiling  half  an  ounce,  each,  of  broom,  juniper,  and  dandelion,  in 
thirty  fluidounces  of  water  down  to  twenty,  of  which  from  half  a 
pint  to  a  pint  may  be  taken  in  divided  doses  during  the  day,  as  an 
adjuvant  to  more  powerful  diuretics. 

The  seeds,  which  have  the  same  properties,  and  keep  better,  may 
be  substituted  in  the  dose  of  ten  or  fifteen  grains. 

n.  JUNIPER.— JUNIPERUS.  U.  S,,  Lond.— Jumper  Berries. 

Origin.  As  directed  in  the  U.  S.  and  London  Pharmacopoeias, 
juniper  consists  of  the  fruit  of  Juniperus  communis,  or  common 
juniper,  a  well  known  evergreen  shrub,  indigenous  in  Europe,  but 
introduced  into  this  country,  where  it  grows  wild  in  many  places. 
In  addition  to  the  fruit,  which  is  the  only  part  generally  used,  the 
Edinburgh  and  Dublin  Colleges  direct  also  the  tops,  which  have 
similar  properties.  Though  the  berries  are  sometimes  collected  in 
this  country,  they  are  inferior  to  those  brought  from  the  South  of 
Europe. 

Properties  and  Active  Principle.  The  berries  are  globular,  about 
as  large  as  a  pea,  often  covered  with  a  glaucous  bloom,  but  of  a 
shining  blackish-purple  colour  when  that  has  been  removed,  as  it 
often  is  by  rubbing.  Their  odour  is  aromatic;  their  taste  sweetish, 
warm,  slightly  bitterish,  and  terebinthinate.  Their  virtues  are  ex- 
tracted by  boiling  water  and  alcohol.  Besides  a  considerable  pro- 
portion of  saccharine  matter,  they  contain  a  peculiar  vohiile  oil, 
upon  which  their  virtues  chiefly  if  not  exclusively  depend,  and 
which  is  obtained  separate  by  distillation  with  water. 
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Medical  Effects  and  Uses.  Juniper  is  gently  stimalant,  cordial  to 
the  stomach,  carminative,  and  diuretic.  The  last  mentioned  effect 
is  produced  by  the  direct  action  of  the  volatile  oil,  which  is  ab- 
sorbed, and,  escaping  somewhat  altered  through  the  kidneys,  gives 
to  the  urine  a  violet  odour.  The  stimulant  operation  npon  the 
urinary  organs  is  so  considerable,  when  the  medicine  is  taken 
freely,  as  sometimes  to  occasion  symptoms  approaching  to  stran- 
gury. Occasionally  the  diuretic  action  is  very  decided,  and  I  have 
known  cedematous  effusion  to  be  entirely  removed  by  this  medicine 
unaided;  but  it  is  generally  used  only  as  an  adjuvant  to  other 
diuretics.  In  this  capacity,  it  often  answers  an  excellent  purpose 
in  dropsy,  especially  in  connexion  with  the  saline  diuretics,  the 
sedative  effect  of  which  upon  the  digestive  function  it  tends  to 
counteract  by  its  stomachic  properties,  while  it  furthers  their  action 
on  the  kidneys. 

Juniper  has  been  used,  with  a  view  to  its  stimulant  operation  on 
the  urinary  passages,  in  chronic  affections  of  these  parts,  connected 
with  mucous  or  mucopurulent  discharge;  as  chronic  pyelitis,  catarrh 
of  the  bladder,  gleet,  and  leucorrhcea.  It  has  also  been  employed  as 
an  alterative  in  scorbutic  and  eruptive  disorders,  as  a  gentle  stimulant 
in  debility  of  t/ie  stomach  and  bowels,  and  as  an  emmenagogue  in  atonic 
conditions  of  the  uterus.  But  little  reliance  can  be  placed  upon  it 
in  any  of  these  affections.  Almost  the  only  use  at  present  made  of 
it  is  as  an  adjuvant  to  diuretics,  and  especially  as  a  vehicle  for  the 
bitartrate  of  potassa,  for  which  it  is  very  much  and  advantageously 
employed  in  this  country. 

Administration.  The  bruised  berries  have  sometimes  been  given 
in  substance,  rubbed  up  with  sugar,  in  the  dose  of  a  drachm  or  two, 
three  or  four  times  a  day;  but  the  common  form  of  administration 
is  that  of  infusion.  An  ounce  of  the  bruised  fruit  should  be  ma- 
cerated in  a  pint  of  boiling  water,  and  the  whole  given  in  wine- 
glassful  doses  during  the  twenty-four  hours.  The  berries  are  an 
ingredient  of  the  compound  decoction  of  broom  of  the  London  Phar- 
macopoeia. (See  Broom,)  The.  tops,  or  soft  terminal  branches  of  the 
shrub,  have  similar  properties  with  the  fruit,  though  less  agreeable. 
They  may  be  used  in  the  same  way. 

Oil  of  Juniper  (Olkum  JuxiPBBi,  U.  S.,.Lond.,  Ed.,  Dub.)  is  offi- 
cinal, and  considerably  used.  It  is  lighter  than  water,  colourless 
or  yellowish,  with  a  terebinthinate  or  balsamic  odour  and  taste,  and 
of  difficult  solubility  in  alcohol.  In  the  dose  of  from  five  to  fifteen 
drops,  three  times  a  day,  which  may  be  increased  if  necessary,  it 
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be  used  as  an  adjuvant  and  corrective  of  other  diuretics,  espe- 
digitalis,  nitre,  and  cream  of  tartar,  when  not  forbidden  by 
ay  excess  of  general  excitement,  or  by  local  irritation  in  the  ali- 
neotarj  canal  or  urinary  organs. 

The  Compound  Spirit  of  Juniper  (SPIRITUS  JuNlPKBl  CoMPOSTTUSi 
JI.  S)  is  directed  by  the  U.  S.  and  all  the  British  Pharmacopoeias. 
Aooording  to  the  U.  S.  and  London  authorities,  it  is  prepared  by 
nniply  dissolving  the  oils  of  juniper,  caraway,  and  fennel  in  diluted 
iloohol;  by  the  Edinburgh  and  Dublin,  it  is  directed  to  be  prepared 
bj  distillation  from  the  crude  materials  containing  those  oils.  It 
btt  an  agreeable  flavour,  and  may  bo  usefully  added  to  diuretic 
infnsions  and  mixtures,  in  cases  of  dropsy  requiring  a  stimulant 
impression,  whether  on  the  stomach  or  the  system.  The  dose  is 
Irom  two  to  four  iluidrachms. 

EX  PABSLEY  ROOT.— Petbosklinum.  U.S. 

Origin.  This  is  the  root  of  Pelrosellnum  sativum  (Apium  Petro- 
lelinum,  Limi^  a  biennial,  umbelliferous,  herbaceous  plant,  indige- 
II0118  in  the  South  of  Europe,  but  cultivated  everywhere  in  gardens 
br  culinary  purposes. 

Properties.  The  root  is  long,  spindle-shaped,  about  as  thick  as 
ibe  finger,  wrinkled  transversely,  fleshy,  externally  white,  internally 
irhite  towards  the  circumference,  but  yellowish  in  the  centre,  of  an 
igreeable  odour,  and  a  sweetish,  aromatic,  peculiar  taste,  which  it 
[oees  in  great  measure  by  boiling,  and  also  when  long  kept.  It 
ibould  be  used  in  the  recent  state. 

The  seeds,  which  have  similar  diuretic  properties,  but  are  more 
iromatic,  and  keep  better,  may  be  used  for  the  same  purposes. 
They  have  a  somewhat  terebinthinate  odour,  and  a  warm  aromatic 
taste.  Both  these  and  the  root  probably  owe  their  virtues  to  a 
peculiar  volatile  oil,  which  pervades  the  whole  plant. 

Medical  Effects  and  Uses.  Parsley  has  long  been  used  as  a  popular 
remedy  in  various  disorders,  and  among  others  in  dropsy.  It  pos- 
Nsses  diuretic  and  feeble  carminative  properties,  and  is  occasionally 
ued,  in  the  form  of  infusion,  as  an  adjuvant  to  more  energetic 
medicines  of  the  class.  It  owes  much  of  the  reputation  which  it 
pofsesses  in  this  country  to  the  recommendation  of  the  late  Professor 
Chapman,  who,  in  his  Elements  of  Therapeutics  (2nd  ed.,  i.  276),  speaks 
rfit  in  the  following  terms :  "I  know  of  no  diuretic  more  valuable 
in  certain  cases.  In  dropsy,  it  has  undoubtedly  done  good,  having 
within  u\y  own  knowledge,  cured  ascites,  where  tapping  had  been 
Iwioe  used."    He  considers  it,  however,  still  better  adapted  to  cases 
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of  dysentery,  and  has  found  it  tiseful  in  strangury,  and  the  painful 
micturition  of  nephritis.  One  of  its  advantages  is  that  it  is  readily 
retained  by  the  stomach.  The  infusion  may  be  made  with  an  ounce 
of  the  bruised  root  to  a  pint  of  boiling  water,  and  the  whole  taken^ 
in  divided  doses,  during  the  day. 

IV.  DANDELION.— Taraxacum.  U.  S.^  LoncL,  Ecl^  Dub. 

Origin.    This  is  the  root  of  Leontodon  Taraxacum  (Taraxacum 
Dens-leonis,  Dt  Cand,\  or  common  dandelion,  a  small  herbaceous  plant, 
growing  in  almost  all  parts  of  the  globe,  and  everywhere  well  known 
for  its  bright  yellow  flowers,  which  are  the  ornament  of  every  grass- 
plat  in  early  spring.    The  peculiar  shape  of  its  leaf,  irregularly  in- 
cised at  the  edges,  with  the  divisions  pointing  backward,  has,  from 
its  fancied  resemblance  to  that  of  the  tooth  of  the  lion,  given  origin 
to  its  name  in  several  languages;  as  leontodon  from  the  Greek,  dtns 
leonis  in  the  Latin,  Lowenzahn  in  German,  and  dent  de  lion  in  French, 
which  has  been  corrupted  into  our  own  name  of  dandelion.    All 
parts  of  the  plant  exude,  when  wounded,  an  opaque,  milky,  bit- 
terish liquid,  with  which  its  virtues  are  probably  connected;  as  it 
is  deemed  efficacious  in  proportion  to  the  amount  of  this  juice  con- 
tained in  it.    The  root,  however,  which  is  much  the  strongest  part, 
is  the  only  one  ofiicinally  recognized.    This  should  be  collected  in 
the  latter  part  of  the  summer,  when  it  most  abounds  in  the  milky 
juice  referred  to.    Though  it  retains  its  virtues  when  carefully  dried, 
it  deteriorates  by  time,  and  should,  therefore,  be  collected  every 
year;  or,  what  is  better,  the  officinal  preparations  should  be  made 
from  the  fresh  root  annually,  at  its  period  of  greatest  activity. 

Properties.  Dandelion  root,  when  in  perfection,  is  tapering,  several 
inches  long,  about  as  thick  as  the  finger  where  thickest,  generally 
branching,  of  a  light-brown  colour  externally,  whitish  within,  in-' 
odorous,  and  of  a  sweetish,  bitterish,  and  peculiar  taste.  Water  and 
alcohol  extract  its  virtues.  A  bitter,  somewhat  acrid,  crystallizable 
principle  called  taraocadn  has  been  obtained  from  it ;  but  how  far 
the  virtues  of  the  plant  depend  upon  it  has  not  been  determined. 

Medical  Effects  and  Uses.  Dandelion  has  the  reputation  of  being 
tonic,  diuretic,  and  laxative,  with  alterative  properties,  and  a  special 
influence  on  the  liver;  but  very  gentle  in  all  its  physiological  and 
therapeutic  relations.  I  am  not  disposed  to  deny  its  possession 
of  any  of  the  powers  ascribed  to  it;  but  it  is  so  often  given  in 
connexion  with  other  more  active  remedies,  and  of  itself  is  so 
deficient  in  energy,  that  it  is  extremely  difficult  to  decide  how 
much  of  the  favourable  result,  in  any  case,  should  be  ascribed  to  it. 
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.  jQf  itB  moderate  tonio  influence  on  the  digestive  function  there  is,  T 

UieTe,  no  doubt    It  is  equally  certain  that  it  occasionally  acts 

apoD  the  bowels,  though  not  to  be  relied  on  as  a  laxative.     Its 

diiretic  property  has  beep  doubted;  but  the  vulgar  name  by  which 

it  18  known  in  this  country,  and  the  no  less  expressive  ordinary 

designation  of  the  plant  in  France,  are  sufficient  evidence  of  the 

flommon  belief  on  this  point ;  and,  upon  a  question  so  purely  one  of 

penonal  observation,  I  do  not  think  that  the  general  opinion  can 

.ke  mistaken.    The  chief  reputation,  however,  of  dandelion  as  a 

iberapeutic  agent,  depends  upon  its  supposed  alterative  influence, 

eq)ecial]y  on  the  liver.    To  this  point,  there  will  be  occasion  to 

near  when  the  remedy  is  considered  among  the  cholagogues.    At 

present  it  is  to  be  regarded  merely  as  a  diuretic.    In  this  capacity, 

b  is  frequently  used  as  an  adjuvant  of  other  medicines  of  the  class, 

and  particularly  in  the  treatment  of  those  forms  of  dropsy  which 

are  dependent  on,  or  connected  with   hepatic  disorder,  whether 

fiinetional  or  organic.    These  are  usually  abdominal;  and  it  is 

probably  in  ascites,  with  organic  disease  of  the  liver,  that  dandelion 

is  most  employed  as  a  diuretic.    It  may,  however,  be  used  in  any 

ordinary  case  of  dropsy,  with  a  tendency  to  constipation,  and  defl- 

dency  of  bile;  and,  in  connexion  with  other  mild  diuretics,  in  the 

ferm  of  infusion  or  decoction,  as  in  the  London  compound  decoction 

faf  brooTOj  it  may  be  given  as  an  ordinary  diuretic  drink,  without 

reference  to  special  indications.    It  should  not  be  used  when  the 

•lomach  and  bowels  are  in  an  irritated  state.    The  most  common 

forms  of  administration  are  those  of  infusion  or  decoction  and 

extract. 

Infusion  of  Dandelion  (Infusum  Taraxaci,  U.S)  is  made  by 
maoerating  two  ounces  of  the  fresh  root,  bruised,  for  two  hours  in 
a  pint  of  boiling  water.  The  recently  dried  root  may  be  substituted 
in  half  the  quantity.  The  British  Pharmacopoeias  recommend  the 
deeodionj  which  may  be  prepared  by  boiling  the  same  quantity  of 
the  root  in  one  and  a  half  pints  of  water  to  a  pint.  But  the  virtues 
of  taraxacum  are  impaired  by  heat  and  exposure;  and  the  former 
mode  of  preparation  is,  I  think,  preferable.  The  dose  of  the  infu- 
sion or  decoction  is  from  two  to  four  fluidounces,  twice  or  three 
times  daily,  or  more  frequently  if  requisite. 

The  JExtraci  of  Dandelion  (Extractum  Taraxact,  U.  /S,  Lond.^  Ed.) 
is  the  most  convenient  form  for  administration,  and,  if  properly  pre- 
pared, at  the  proper  season,  and  kept  duly  excluded  from  the  air  in 
a  cool  place,  is  probably  the  best  representative  of  the  fresh  root 
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that  we  can  obtain.  It  should  be  prepared  from  the  root  in  August 
or  September,  afler  it  has  fully  ripened,  and  before  it  has  become 
injured  by  the  frost,  which  converts  its  bitterness  into  sweetness. 
The  juice,  having  been  expressed,  should  be  inspissated  either  in 
vacuo,  or  by  means  of  a  current  of  warm  dry  air,  directed  over  the 
surface,  in  shallow  vessels.  The  extract,  however,  is  liable  to  dete- 
rioration by  time,  and  should  be  prepared  annually.  The  dose  is 
from  a  scruple  to  a  drachm,  twice  or  three  times  daily.  It  is  most 
conveniently  administered,  mixed  with  water,  flavoured  or  not  as 
may  be  desired,  in  such  proportion  that  the  dose  may  be  contained 
in  from  half  a  fluidounce  to  a  fluidounce  of  the  menstruum. 

V.  PLE AB ANE. — Ebigkron. 

Origin,  Of  the  different  Erigerons,  the  U,  S.  Pharmacopoeia  re- 
cognizes three;  namely,  E.  Philadelphicum,  or  Philadelphia  flm- 
hane;  E.  heterophyllum  or  various-leaved  Fleabane;  and  E. 
Cai^adense  or  Canada  Fleabane ;  the  whole  herb  being  employed 
in  each  instance;  and  the  several  botanical  titles  of  the  plants 
adopted  as  the  officinal  designations  of  the  medicines.  These  are 
herbaceous  plants,  annual,  biennial,  or  perennial,  and  abundant  in 
various  parts  of  the  United  States. 

Properties.  Two  of  the  species,  E.  Philadelphicum  and  E  hetero- 
phyllum^  may  be  considered  identical  in  their  properties,  and  are 
used  in  common.  In  the  neighbourhood  of  Philadelphia,  they 
have  long  been  known  under  the  erroneous  name  oi  scabious^  which 
properly  belongs  to  a  European  genus  of  plants,  quite  distinct  in 
their  character.  The  herb  should  be  gathered  while  in  flower. 
They  have  a  feeble  aromatic  odour  and  bitterish  taste,  and  impart 
their  virtues  to  water.  The  E.  Canadense  or  Canada  fleabane  should 
also  be  collected  when  in  flower.  It  has  stronger  sensible  proper- 
ties than  the  preceding  species;  having  a  decided  aromatic  odour, 
and  a  bitterish,  acrid,  somewhat  astringent  taste.  All  of  them  con- 
tain volatile  oil,  which  is  most  abundant,  probably,  in  the  Canada 
fleabane. 

Medical  Effects  and  Uses,  All  the  Erigerons  when  given  freely  in 
infusion,  and  taken  cold,  possess  diuretic  properties ;  and  the  two 
species  first  mentioned  above,  the  Philadelphia  and  various-leaved 
fleahaneSy  have  had  much  testimony  in  their  favour,  as  mild  remedies 
and  adjuvants,  in  dropsical  and  nephritic  diseases.  The  late  Pro- 
fessor Wistar,  of  the  University  of  Pennsylvania,  used  to  employ 
them  in  dropsy,  and  found  advantage  from  their  use  in  hydrothorax 
complicated  with  gout.    They  were  a  favourite  remedy  also  with  the 
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kta  Dr.  Joseph  Parrisb  in  similar  afifections.  Drs.  Physick  and  Wm. 
P.  C.  Barton  employed  them  advantageously  in  dysury,  attending 
lophritic  disease.  Dr.  Eberle  says  of  E.  heteropbyllam,  in  his  work 
on  Materia  Medica  and  Therapeutics  (4th  ed^  ii.  820),  that  he  has 
been  mnch  in  the  habit  of  prescribing  it  in  gravelly  and  hydropic 
diaeasea,  has  found  it  seldom  to  fail  in  producing  "pretty  copious 
dinresis,"  and  has  derived  such  advantages  from  it  as  to  give  him 
"a  very  high  opinion  of  its  remedial  powers."  All  agree  that  these 
herbs  lie  well  upon  the  stomach,  and  are  sometimes  received  kindly, 
when  other  more  efficient  diuretics  are  rejected.  They  are  most 
conveniently  administered  in  infusion,  which  may  be  prepared  in 
the  proportion  of  an  ounce  to  the  pint  of  boiling  water,  and 
given  to  the  amount  of  a  pint  daily. 

In  relation  to  E.  Canadense,  it  appears,  according  to  the  state- 
ments of  Dr.  De  Puy,  to  unite  with  its  diuretic  properties,  those 
■Ibo  of  a  tonic  and  astringent;  as  he  found  it  useful  in  dropsy  and 
diarrhoea.  The  dose  is  from  thirty  grains  to  a  drachm  of  the  pow- 
der, two  to  four  liuidounces  of  an  infusion  prepared  as  that  of  the 
other  species,  and  five  to  ten  grains  of  an  aqueous  extract. 

Attention  has  recently  been  attracted  to  a  volatile  oil  obtained 
from  E.  Oanadense,  which  is  described  by  Professor  Procter  in 
the  American  Journal  of  Pharmacy  (xxvi.  502),  where  it  is  stated 
that  it  was  introduced  into  use  by  the  "Eclectic  Physicians,"  and 
had  been  found  beneficial  in  diarrhoea,  and  various  hemorrhages. 
In  the  Transactions  of  the  College  of  Physicians  of  Philadelphia  (N.  S., 
ii.  830)  is  a  communication  from  Dr.  Ellwood  Wilson,  in  which  it 
is  stated  that  the  oil  of  E,  Philadelphicum  had  been  used  by  Dr. 
Boornonville  and  himself  in  menorrhagia;  and  several  cases  are 
given,  in  which  it  appeared  to  have  had  an  excellent  effect.  The 
amount  of  oil  yielded  by  E.  Philadelphicum  is  extremely  small. 
The  dose  in  which  it  was  given  -was  five  drops  every  two  hours. 
The  reader  will  remember  that  the  oil  of  turpentine  has  similar 
hemostatic  properties. 

VL  CABROT  SEED.— Carota.  U.S.,  Lond.,  Dub. 

Origin.  It  is  the  fruit  of  Daucus  Carota,  or  the  common  wild  carrot 
of  Europe  and  this  country,  which  is  designated  by  the  name  at  the 
head  of  this  article.  The  plant  is  biennial,  herbaceous,  and  umbel- 
liferous, and  botanically  identical  with  the  carrot  of  the  gardens, 
which  differs  from  it  only  by  cultivation.  The  whole  umbels  of 
the  plant  are  usually  gathered,  and  kept  with  the  fruit  attached  in 
the  shops. 
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Properties.  The  fruits,  commonly  called  seeds,  of  the  wild  carrot 
are  small,  oval,  flat  on  one  side  and  convex  on  the  other,  and  cha- 
racterized by  having,  on  their  convex  surface,  four  longitudinal 
ridges  to  which  stiff  hairs  or  brigtles  are  attached.  They  are  very 
light,  brownish,  of  an  agreeable  aromatic  odour,  and  a  warm,  pun- 
gent, bitterish  taste.  These  properties,  as  well  as  their  medical 
virtues  belong  to  a  volatile  oil,  which  may  be  separated  by  distilla- 
tion with  water.    They  yield  their  virtues  to  boiling  water. 

The  root  of  the  wild  carrot  is  whitish,  hard,  coriaceous,  of  a  strong 
aromatic  odour,  and  a  disagreeable,  acrid  taste.  Its  activity  pro- 
bably depends  on  a  volatile  oil,  and  it  may  be  used  for  the  same 
purposes  as  the  fruit. 

Medical  Effects  and  Uses,  The  wild  carrot  is  a  gentle  stimulant 
and  carminative,  analogous  to  the  aromatics  in  its  properties,  but 
superadding  a  peculiar  tendency  to  the  kidneys,  the  secretion  of 
which  it  promotes.  It  is  used  chiefly  as  an  adjuvant  to  stronger 
diuretics,  particularly  the  saline,  when  the  stomach  is  enfeebled;  and 
by  its  stomachic  properties  serves  to  obviate  the  depressing  effects 
of  these  medicines.  It  is  applicable  under  similar  circumstances 
with  the  juniper  berries,  and  may  be  substituted  for  them,  in  the 
form  of  infusion,  as  a  vehicle  for  the  cream  of  tartar,  when  more 
agreeable  to  the  patient,  or  better  received  by  the  stomach.  It  is 
also  used  in  chronic  nephritic  diseases,  in  which  it  operates,  like  the 
oil  of  turpentine,  by  coming  into  contact  with  the  diseased  surfaces 
through  the  urine,  and  stimulating  or  acting  as  an  alterative  upon 
them.  The  dose  of  the  seeds,  in  powder  or  bruised,  is  half  a 
drachm  or  a  drachm.  But  the  medicine  is  more  commonly  given 
in  infusion,  prepared  by  macerating  half  an  ounce  in  a  pint  of 
boiling  water,  the  whole  of  which  may  be  taken  during  the  day. 


I  have  briefly  described  above  as  many  of  these  secondary  diu- 
retics as  seem  to  require  particular  notice.  Many  other  medicines 
possess  also  more  or  less  of  the  diuretic  property,  for  which  they 
have  been  occasionally  used. 

The  root  of  our  indigenous  Indian  hemp^  or  Apoct/num  Cbnnabi' 
nutn^  has  emetic,  cathartic,  and  diuretic  properties,  which  are  said 
to  have  rendered  it  useful  in  dropsy. 

Cahinca^  the  root  of  Chiococca  racemosa  and  other  species  of  the 
same  genus,  Brazilian  plants,  has  very  similar  properties,  which 
a  few  years  since  gave  it  a  short-lived  reputation  in  the  treatment 
of  dropsy  and  other  diseases ;  but  it  is  scarcely  in  use  at  present 
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The  rooiSj  tops  of  the  young  shoots^  and  the  unripe  fruit  of  Asparagus 
fffidnalis^  or  common  garden  asparagus^  have  gentle  diuretic  pro- 
perties, for  which  they  have  sometimes  been  used  with  relief,  in 
€1868  of  cardiac  disease  with  effusion. 

The  reader  will  find  the  above  medicines  more  fully  described  in 
ike  U.  S.  Dispensatory.  There  are  others,  described  elsewhere  in 
this  work,  which,  uniting  diuretic  powers  with  those  on  account  of 
which  they  are  generally  used,  may  sometimes  be  employed  inci- 
dentally as  diuretics  with  advantage.  Such  are  pipsissewa  or  chima- 
fkibi  (i.  131),  tobacco  (ii.  125),  and  colcliicvm  (ii.  386),  for  an  account 
of  which  the  reader  may  consult  the  several  articles  under  these 
names. 

There  are  yet  two  divisions  of  diuretics  undescribed,  which, 
from  their  peculiarity  of  character,  could  not  be  thrown  indiscrimi- 
nately with  the  others,  and  will  be  •most  conveniently  considered 
in  separate  groups.  These  are  the  refrigerant  and  stimulating 
diaretics. 


1.  Refrigerant  Diuretics. 
I.  BITARTRATE  OF  POTASSA. 

POTASS.E  BITARTRAS.  U.S. 

Syn.    Cream  of  Tartar. 

Having  been  particularjy  described  under  the  cathartics,  this 
It  requires  here  no  further  consideration  than  in  relation  to  its 
properties  and  uses  as  a  diuretic.  Judging  from  my  own  expe- 
rience, I  should  be  disposed  to  place  cream  of  tartar  at  the  ve^ry 
head  of  this  class  of  medicines.  Though  there  may  be  cases  of 
dropsy  which  digitalis  will  cure,  and  this  medicine  will  not,  and 
others  of  which  the  same  observation  may  be  made  of  squill,  yet, 
on  the  whole,  no  one  medicine,  and  I  think  no  combination  of 
medicines,  will  be  found  to  cure  so  large  a  proportion  of  dropsical 
cases  as  the  one  under  consideration. 

When  given  in  small  and  frequently  repeated  doses,  so  as  not  to 
purge,  cream  of  tartar  operates  as  a  diuretic,  and  often  very  power- 
fully so,  at  the  same  time  producing  a  refrigerant  effect  on  the  sys- 
tem. The  salt  under  these  circumstances  is  absorbed.  In  general, 
^hen  the  neutral  salts  of  the  vegetable  acids  are  taken  into  the 
^mach,  it  is  believed  that  the  acid  is  decomposed,  and  the  base 
VOL.  II. — 38 
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exists  in  the  blood,  and  is  thrown  off  by  the  emanctories,  as  a  car- 
bonate, or  a  chloride,  or  in  some  other  form  of  mineral  combint- 
tion.  But,  according  to  Wohler,  this  is  not  always  the  case  with 
acidulous  or  super-salts,  at  least  with  the  bitartrate  of  potassa;  for 
tartaric  acid  has  been  found  in  the  urine  some  time  after  its  admi- 
nistration, and  it  is  highly  probable  that  it  enters  the  circulation  in 
part  as  the  bitartrate.  In  this  way,  we  may  account  for  its  extra- 
ordinary diuretic  powers;  for  were  it  merely  by  conversion  into 
a  carbonate,  chloride,  &c.  that  it  operates,  one  of  these  salts  ought 
to  prove  equally  effectual. 

Cream  of  tartar  may  be  given  in  all  varieties  of  dropsy,  when 
not  forbidden  by  the  existence  of  an  exhausting  diarrhoea.  Though 
theoretically  applicable  more  especially  to  the  febrile  and  inflam- 
matory forms  of  the  disease,  I  have  found  it  not  less  effectual  in 
those  of  a  contrary  nature,  as,  for  example,  that  which  so  fre- 
quently follows  miasmatic  fever,  after  the  disappearance  of  the 
febrile  disease.  It  might  be  supposed  to  be  contraindicated  by 
debility;  but  I  have  used  it  as  often  in  the  feeble  as  the  strong, 
and  with  not  less  success.  In  cases  of  debility,  however,  it  must 
be  accompanied  with  tonics  and  a  nutritious  diet,  to  counteract  its 
depressing  effects. 

Much  depends,  for  success,  upon  the  manner  in  which  the  medi- 
cine is  administered.  If  given  in  rather  large  doses,  at  long  inter- 
vals, it  will  be  apt  to  purge,  and  not  to  act  as  a  diuretic,  or  but 
slightly;  and  it  is  upon  its  diuretic,  and  not  its  cathartic  powers, 
that  the  chief  dependence  must  be  placed  in  dropsy.  Yet  it  is  a 
mistake  to  give  the  salt  sparingly.  I  have  noticed  that  half  an 
ounce,  in  the  course  of  the  day,  is  generally  insufficient  to  produce 
any  beneficial  effect.  Less  than  an  ounce  in  twenty-four  hours  will 
seldom  answer ;  and  it  will  not  unfrequently  be  necessary,  before 
it  can  be  brought  to  act  efficaciously,  to  give  an  ounce  and  a  half, 
or  even  two  ounces,  in  the  same  length  of  time.  I  have  often  given 
the  latter  quantity  for  many  days  successively ;  but  have  never  ex- 
ceeded it. 

The  plan  which  I  usually  follow  is  to  direct  the  whole  quan- 
tity that  is  to  be  taken  in  twenty-four  hours,  say  from  three- 
quarters  of  an  ounce  to  two  ounces,  to  be  put,  with  a  pint  of  water, 
or  of  strained  juniper-berry  tea,  into  a  bottle;  the  mixture  to  be 
thoroughly  shaken  when  used ;  and  the  whole  of  this  quantity  to 
be  taken  in  the  time  specified,  in  small  doses  frequently  repeated. 
The  smaller  the  dose,  and  the  more  frequently  it  is  given,  the 
more  effectual  it  will  probably  be.    Not  more  than  a  wineglassful 
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sboald  be  taken  at  once;  and  this  may  be  repeated  every  two 

liours.    The  direction  thoroughly  to  shake  the  bottle  is  important, 

•fl  otherwise  the  patient  will  be  apt  to  drink  only  the  supernatant 

liquid;  by  far  the  larger  portion  of  the  salt  remaining  undissolved 

at  the  bottom.    The  juniper  tea  is  an  excellent  adjuvant,  not  so  much 

fixr  its  diuretic  action,  though  this  is  often  considerable,  as  for  its 

itimulant  influence  on  the  stomach,  which  obviates  the  depressing 

effect  of  the  salt.   The  caution  should  always  be  observed,  to  cause  the 

infusion  of  juniper  to  be  made  separately,  and  to  be  strained  before 

the  salt  is  added,  as  otherwise  the  undissolved  salt  and  the  bruised 

berries  would  be  mixed  together  at  the  bottom  of  the  vessel,  and 

much  of  the  former  would  probably  be  thrown  away.    The  young 

leader  must  remember  that  cream  of  tartar  is  of  very  difficult  solu- 

Vlitj  in  water.    Should  the  medicine  purge  more  than  once  or 

twice  in  the  day,  unless  purgation  is  aimed  at,  it  should  be  restrained 

by  opium,  so  as  to  prevent  it  from  being  carried  out  of  the  system, 

and  thus  escaping  absorption. 


II.  NITRATE  OF  POTASSA. 

POTASS-^  NITRAS.  U.S. 

Syn.    Nitre. 

It  is  only  as  a  diuretic  that  nitre  is  to  be  considered  here,  having 
been  treated  of  in  other  relations  with  the  arterial  sedatives,  (ii.  83.) 

If  taken  in  small  and  frequently  repeated  doses,  with  the  free 
uae  of  cool  drinks,  and  under  circumstances  of  exposure  calculated 
to  give  a  direction  of  its  action  rather  to  the  kidneys  than  the  sur- 
face, nitre  will  often  operate  powerfully  as  a  diuretic.  There  is  no 
doubt  that  it  enters  the  circulation,  and  produces  its  effects  by 
direct  contact  with  the  kidneys,  as  it  has  been  detected  in  the  urine, 
after  administration  by  the  stomach.  Uniting  sedative  and  refrige- 
rant properties  with  those  of  a  diuretic,  it  is  admirably  adapted  U> 
cases  of  febrile  and  inflammatory  dropsy,  though  it  will  also  act 
favourably  in  other  cases;  due  care  being  taken  to  guard  against 
its  depressing  effects. 

The  dose  is  ten  or  fifteen  grains,  to  be  given  at  such  intervals 
that  at  least  two  drachms  may  be  taken  in  twenty-four  hours. 
Less  than  this  quantity  cannot  be  depended  on  for  efficient  diuretic 
action.  It  may  be  given  dissolved  in  pure  water,  barley  water,  or 
aome  diuretic  liquid,  as  infusion  of  juniper,  fleabane,  wild  carrot|  Ae. 
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or  water  with  sweet  ispirit  of  nitre:  amd  BboDji  filso  b:^ 
niefl  with  the  free  ase  of  one  of  these,  or  Bcme  uoLJO^ifi  zz 
The  patient,  moreover,  shoald  be  kept  oooL  or  at  least  ikh  wltzJj 
covered  in  bed. 


III.  ACETATE  OF  POTASSA. 

POTASS^  ACETAS.  U.  -S,  LTud,  EL,  IhiL 

Syn,     Sal  Diareticns. 

Preparation,  Acetate  of  potassa  is  prepared  by  treating  cirz*7z- 
ate  of  potassa  with  acetic  acid  more  or  less  dilated,  and  eTiror&i- 
ing  the  solution  either  to  dryness,  as  directed  in  the  U.S.  an i  L>2- 
dou  Pharmacopceias,  or  so  that  it  shall  upon  cooling  03ncrete  isto 
a  crystalline  mass,  as  ordered  by  the  Edinburgh  and  Ihiblin  GJ- 
leges.  When  crystallized,  it  consists  of  one  equivalent  of  aoeiic 
acid,  one  of  potassa,  and  two  of  water.  It  should  be  kept  in  veil- 
8toppe<l  bottles. 

Properties.  It  is  a  white  salt,  exhibiting  a  fibrous  texture  when 
its  solution  is  evaporated  to  dryness,  but  foliated  when  it  crystal- 
lizes. It  is  very  soft  to  the  touch,  of  a  pungent,  saline,  disagreea- 
ble taste,  very  soluble  in  water  and  alcohol,  and  extremely  deli- 
quescent. By  heat  it  is  decomposed,  and  carbonate  of  potassa  is 
loft.  It  is  known  to  be  an  acetate  by  exhaling  the  odour  of  vinegar, 
when  treated  with  sulphuric  acid,  and  to  be  a  salt  of  potassa  by 
giving,  with  an  excess  of  tartaric  acid,  a  precipitate  of  bitartrate  of 
potassa.    It  is  decomposed  by  almost  all  the  acids. 

Medical  Effects  and  Uses,  Acetate  of  potassa  has  been  known 
since  the  thirteenth  century.  In  small  doses,  frequently  repeated, 
it  operates  as  a  diuretic,  especially  if  taken  dissolved  in  a  large 
proportion  of  water,  and  the  patient  is  kept  cool.  In  larger  doses 
it  is  cathartic. 

It  has  been  ascertained  to  render  the  urine  alkaline;  the  acetic 
acid  being  decomposed  in  the  system,  and  the  salt  converted  into 
tho  carbonate ;  and  it  is  probably  mainly  in  this  new  form  of  com- 
bination, that  it  produces  its  effects.  The  juices  of  various  plants 
contain  acetate  of  potassa,  and  have  similar  effects. 

This  salt  has  been  long  employed  as  a  diuretic,  and  formerly  had 
so  much  reputation  as  to  have  received  the  name  of  sal  diureticus^ 
by  which  it  was  generally  designated.  Very  different  opinions,  how- 
ever, have  been  entertained  as  to  the  degree  in  which  it  possesses  the 
diuretic  power;  and  it  is  certainly  much  less  esteemed  in  this  respect 
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now  than  formerly.  The  statement  of  Cullen,  that  "though  trying 
the  exhibition  of  it  in  various  ways,  he  could  never  render  its  diu- 
retic effects  remarkable,  or  fit  to  be  depended  on,  when  a  large  dis- 
charge of  urine  was  required,"  probably  contributed  to  the  disgrace 
into  which  it  generally  fell.  Yet  there  are  some  who  still  have  a 
high  opinion  of  its  powers,  and  I  have  known  it  to  be  preferred 
even  to  the  bitartrate.  Having  seldom  used  it,  I  am  unable  to 
decide  between  the  conflicting  opinions;  but  cannot  help  thinking 
that  they  who  have  formed  an  unfavourable  estimate  of  its  powers, 
have  used  it  in  doses  either  too  small,  or  not  often  enough  repeated. 
I  know  that  many  failures  with  cream  of  tartar  have  been  owing 
to  that  cause;  and,  in  consideration  of  the  old  reputation  of  the 
Boetatc,  and  the  success  obtained  with  it  by  some  practitioners  of 
the  present  time,  it  is  very  reasonable  to  suppose,  that  a  want  of 
similar  success  on  the  part  of  others  may  have  depended  on  an  in- 
efficient method  of  administration. 

Dropsy  is  the  disease  in  which  it  has  been  most  used;  and  it  may 
be  given  under  the  same  circumstances,  in  this  affection,  as  the  bi- 
tartrate and  nitrate  of  potassa. 

It  has,  moreover,  been  used  in  several  other  complaints,  in  which 
it  probably  owes  its  efficacy  mainly  to  its  property  of  rendering 
the  blood  and  urine  alkaline.  Thus,  it  has  been  found  useful  in 
various  cuOmeous  eruptions^  in  which  alkalies  are  among  the  most 
efficient  remedies.  With  the  same  view,  it  has  been  used  in  acute 
rheumatism  by  some  of  the  advocates  of  the  alkaline  method  of 
treating  that  disease;  and  has  been  recommended  in  the  uric  acid 
lithiasis,  in  which  alkalinity  of  the  urine  is  always  aimed  at,  in 
drder  that  the  urates  may  be  held  in  solution,  and  their  deposition 
prevented. 

The  dose  with  a  view  to  the  diuretic  effect,  or  to  alkalize  the 
arine,  is  from  half  a  drachm  to  a  drachm,  to  be  repeated  three  or 
four  times  a  day,  or  more  frequently;  and  it  is  probable  that  once 
every  two  or  three  hours  would  not  be  too  frequent.  The  medi- 
dne  should  be  given  in  solution.  Two  or  three  drachms  of  it  are 
said  to  be  aperient. 


CARBONATE  AND  BICABBONATE  OP  POTASSA  have  also 
been  used  as  diuretics,  and  are  not  without  considerable  efficiency 
in  this  respect.  They  cannot,  however,  be  depended  on  exclusively 
in  the  treatment  of  dropsy,  but  may  be  used  in  all  cases  in  which 
there  is  a  coincident  indication  for  an  antacid,  either  on  acoonnt  of 
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an  excess  of  acid  in  the  primse  vise,  or  the  deposition  of  uric  acid 
or  the  urates  from  the  urine.  The  ashes  of  certain  plants  formerly 
had  some  reputation  as  diuretics,  which  they  owed  to  the  carbon- 
ate of  potassa  contained  in  them;  and  the  sal  absinlhii  or  salt  of 
wormwood^  which  was  formerly  highly  esteemed,  was  nothing  more 
than  an  impure  carbonate  of  potassa  obtained  by  lixiviating  the 
ashes  of  that  plant. 

CABBONATE  AND  BICABBONATE  OF  SODA  have,  in  some 
degree,  the  same  disposition  to  excite  the  kidneys,  but  are  less 
efficient  than  the  corresponding  salts  of  potassa.  Castile  soap^  of 
which  soda  is  the  basis,  has  also  been  supposed  to  possess  diuretic 
properties. 

Of  all  these  alkaline  carbonates,  as  well  as  of  caustic  potassa, 
which  also  is  diuretic  in  solution,  more  will  be  said  when  the  class 
of  antacids  shall  come  under  consideration. 


IV.  SPIRIT  OF  NITRIC  ETHER. 

SPIEITUS  ^THERIS  NITRICI.  U.S^  Ixmd^  ^.— Spiritus 

jJSthereus  Nitrosus.  Dub. 

Syn,    Sweet  Spirit  of  Nitre.      Spiritns  Nitri  Dulois. 

Preparation.  This  is  an  alcoholic  solution  of  hyponitrous  ether, 
formerly  called  nitric  ether.  Hyponitrous  ether  is  a  compound  of 
hyponitrous  acid  and  ether.  It  is  produced  by  the  reaction  between 
nitric  acid  and  alcohol,  aided  by  heat.  When  these  two  substances 
are  mixed,  nitric  acid  gives  up  two  of  its  five  equivalents  of  oxygen, 
and  is  converted  into  hyponitrous  acid;  the  two  eqs.  of  oxygen 
given  up  by  the  acid  combine  with  two  eqs.  of  the  hydrogen  of  a 
portion  of  the  alcohol,  forming  water,  and  changing  the  alcohol 
into  altlehyd;  and  the  hyponitrous  acid  produced  reacts  with  the 
remainder  of  the  alcohol,  converting  it^  into  ether  by  separating 
from  it  an  equivalent  of  water,  and  then  uniting  with  the  ether 
formed,  to  produce  hyponitriie  of  ether,  or  hyponitrous  ether,  which  is 
separated  from  the  less  volatile  ingredients  by  distillation.  To 
prepare  spirit  of  nitric  ether,  the  hyponitrous  ether,  after  its  prepa- 
ration, may  be  diluted  with  alcohol;  or,  what  is  preferable,  alcohol 
may  be  used  in  the  original  process  in  more  than  saturating  pro- 
portion, so  that  it  may  be  distilled  over  with  the  hyponitrous  ether. 
In  the  U.S.  process,  the  nitric  acid,  instead  of  being  added  already 
prepared  to  the  alcohol,  is  separated,  during  the  process,  from 
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nitrate  of  potassa  by  means  of  sulphuric  acid.  The  product  of  the 
first  distillation  is  purified  by  redistillation  from  carbonate  of  po- 
tassa, which  retains  any  excess  of  acid  present.  The  preparation 
is  apt  to  be  contaminated  with  aldehyd,  in  consequence  of  the  dis- 
tillation being  carried  too  far. 

Properties.  Spirit  of  nitric  ether  is  a  colourless  liquid,  of  a  fra- 
grant odour,  and  a  pungent,  sweetish,  acidulous,  and  peculiar  taste. 
Prepared  according  to  the  U.  S.  process,  it  has  the  sp.  gr.  0.884, 
unites  with  water  and  alcohol  in  all  proportions,  is  very  volatile, 
boils  at  160°,  and  is  highly  inflammable.  When  pure,  it  does  not 
produce  effervescence  with  carbonate  of  soda,  though  it  reddens 
vegetable  blues,  and  has  a  somewhat  acidulous  taste.  It  is  apt  to 
become  sour  by  keeping,  and  exposure  to  the  air.  This  tendency 
is  much  increased  by  the  presence  of  aldehyd,  which  is  converted 
into  acetic  acid  by  combination  with  the  atmospheric  oxygen.  The 
presence  of  this  impurity  is  known  by  the  increased  pungency 
which  it  gives  to  the  odour,  its  acrid  taste,  and  by  the  yellowish 
colour  it  produces  when  a  dilute  solution  of  potassa  is  added.  It 
is  injurious,  not  only  chemically,  but  also  by  its  irritant  properties. 
The  preparation  is  also  very  liable  to  be  fraudulently  diluted  with 
alcohol,  the  presence  of  an  excess  of  which  it  is  very  difficult  to 
discover,  on  account  of  the  near  approximation  of  its  sp.gr.  to  that 
of  the  spirit  of  nitric  ether. 

Medical  Effects  and  Uses,  Sweet  spirit  of  nitre  appears  to  have 
been  known  so  early  as  the  fifteenth  century,  if  not  previously. 
[n  its  effects  on  the  system,  it  is  a  nervous  stimulant,  with  the  pro- 
perty of  increasing  the  secretion  of  urine  or  perspiration,  according 
IS  it  may  be  directed  to  the  kidneys  or  the  skin.  In  its  local  action, 
it  is  somewhat  excitant  to  the  stomach,  and,  therefore,  operates  as  a 
carminative.  If  allowed  to  evaporate  on  the  surface,  it  occasions  a 
sensation  of  coldness;  and  it  probably  produces  a  similar  effect  in 
tbe  stomach  upon  its  first  administration,  whence  its  reputation  as  a 
refrigerant  may  have  originated. 

In  over-doses,  it  would  probably  operate,  like  ether  and  alcohol, 
as  a  narcotic  poison.  In  Ghristison^s  treatise  on  poisons,  the  case 
of  a  young  woman  is  related,  in  whom  death  was  produced  by 
breathing  the  vapours  proceeding  from  a  large  quantity  of  the 
spirit  of  nitric  ether,  which  had  been  accidentally  spilled  in  her 
apartment.  She  was  found  dead  in  her  bed,  with  the  appearance 
as  if  she  had  died  in  a  calm  sleep. 

Under  tbe  diaphoretics,  its  general  remedial  effects  will  be  con- 
ndered.    In  this  place  it  is  treated  of  as  a  diuretic.    When  given 
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somewhat  freely,  with  a  large  proportion  of  cold  water,  the  patient 
being  at  the  same  time  kept  cool,  it  acts  often  with  considerable 
energy  as  a  diuretic;  though  its  influence  in  this  way  is  too  uncer- 
tain to  be  exclusively  relied  on.  It  is,  therefore,  much  more  used 
as  an  adjuvant  to  other  more  powerful  diuretics  than  by  itself,  at 
least  in  serious  cases  of  disease. 

In  reference  to  its  action  on  the  kidneys,  it  is  frequently  given, 
in  connexion  with  other  diuretic  medicines,  as  cream  of  tartar,  nitre, 
squill,  and  digitalis,  in  the  different  forms  of  dropsy;  being  specially 
indicated  in  cases  where  nervous  disorder  exists  or  is  apprehended, 
and  in  order  to  obviate  the  depressing  effects  of  these  medicines  on 
the  digestive  organs. 

In  suppression  of  urine,  when  not  dependent  on  nephritis,  it  often 
answers  an  admirable  purpose.  This  condition  not  unfrequently 
attends  febrile  diseases,  and  occurs  in  children  without  assignable 
cause,  unless,  it  may  be,  some  disturbance  in  the  nervous  functions. 
In  such  cases,  sweet  spirit  of  nitre  is  habitually  resorted  to,  and 
often  with  complete  success.  When  there  is  uric  acid  deposition  in 
the  urine,  it  may  be  usefully  combined,  in  many  instances,  with  the 
alkaline  carbonates  or  bicarbonates.  In  strangury  it  is  frequently 
useful  by  diluting  the  urine,  and  is  much  employed  in  that  a£fection 
resulting  from  blisters. 

It  is  peculiarly  adapted,  in  consequence  of  its  properties  as  a 
nervous  stimulant,  to  the  above  aiFections  occurring  in  young  child- 
ren, whose  nervous  systems  are  extremely  prone  to  derangement  in 
most  of  their  diseases.  It  should  not  be  given  during  the  existence 
of  acute  and  extensive  inflammation. 

The  dose  as  a  diuretic  is  a  fluidrachm,  given  in  a  glass  of  cold 
water,  and  repeated  every  two,  three,  or  four  hours;  or,  when  no 
great  effect  is  desired,  two  or  three  times  a  day.  A  good  plan  is  to 
put  this  or  double  the  quantity  in  a  tumbler  of  ice-cold  water,  and 
allow  the  patient  to  sip  it  at  short  intervals,  through  the  day  and 
night,  when  he  may  desire  drink.  The  dose  may  be  increased  to 
two,  three,  or  even  four  fluidrachms.  For  a  child  two  years  old, 
from  ten  to  fifteen  minims  (twenty  to  thirty  drops)  may  be  given  at 
a  dose. 


2.  Stimulating  Diuretics. 

These  are  characterized  by  an  excitant  influence  over  the  general 
circulation,  but  more  especially  by  passing  out  with  the  urine,  and 
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stimulatiog  the  whole  track  of  the  urinary  passages.  They  are 
employed  much  less  for  their  diuretic  powers,  which  are  in  general 
feeble  or  uncertain,  than  for  their  excitant  and  alterative  action 
directly  on  the  mucous  membrane  lining  these  passages,  and  sym- 
pathetically on  the  parts  in  their  immediate  neighbourhood. 


I.  TURPENTINE. 

TEREBINTIIINA. 

The  word  turpentine,  in  its  general  acceptation,  is  used  to  signify 
an  oleo-resinous  juice,  obtained  from  different  trees  belonging  to 
the  family  of  pines,  and  has  been  extended  so  as  to  embrace  juices, 
of  analogous  character,  from  other  plants,  without  very  accurate 
discrimination.  The  reader  will  find  a  notice  of  these  products  in 
the  U.  S.  Dispensatory.  Only  two  of  them  are  officinally  recognized 
in  this  country,  and  to  these  I  propose  to  confine  myself.  The 
otbers  have  medical  properties  essentially  the  same,  and  may  be 
used  for  the  same  purposes. 

1.  Tl^RPENTINE. —  Terehinihina,  U.S.,  Lond.,  Dub. —  White  Tur- 
pentine, —  Oommojt  American  Turpentine, 

The  product  thus  designated  is  the  juice  chiefly  of  Pinus  pnhis- 
irtSj  or  the  long-leaved  pine  of  our  Southern  Atlantic  States,  from 
which  it  is  obtained  by  making  excavations  into  the  trunk  of  the 
tree.  From  these  the  turpentine  is  removed  as  it  collects,  and  is 
transferred  to  casks,  where  it  concretes.  Portions  of  it  are  said  also 
to  be  procured  from  Piiius  I'lcda,  the  hhhlly  or  old  field  pine  of 
Virginia  and  North  Carolina.  Vast  quantities  of  it  are  collected 
in  North  Carolina;  and  attention  has  recently  been  turned  to  this 
Bource  of  wealth  also  in  Georgia,  Florida,  and  Alabama.  As  in  the 
Bbops,  it  is  in  concrete,  irregular,  yellowish-white  masses,  of  various 
consistence,  sometimes,  especially  when  recent,  and  in  warm  weather, 
BO  soft  as  to  be  almost  difHuent,  in  other  instances  hard,  brittle,  and 
translucent,  and  of  all  intervening  grades. 

2.  Canada  Tl-rpextine. —  Terehinthina  Canadensis.  U.S. — Balr 
tamum  Canadense,   Ed. —  Canadd  BnUain, —  Balsam  of  Fir. 

This  is  obtained  from  Ahies  balsa mea,  the  American  silver  fir^  or 
lalm  of  Gilead  tree,  a  beautiful  evergreen,  growing  abundantly  in  our 
northernmost  States  and  in  the  British  Provinces,  and  cultivated 
as  an  ornament  in  gardens,  and  pleasure  grounds.  The  juice  collects 
in  small  receptacles  immediately  beneath  the  bark,  forming  blisters 
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on  the  surface,  from  which  it  is  gathered  by  cutting  into  them,  and 
receiving  it  as  it  flows  out  in  bottles.  It  is  of  a  thick,  liquid  con- 
sistence, resembling  that  of  honey,  beautifully  transparent,  colour- 
less or  yellowish,  and  very  tenacious.  By  time  and  exposure  it 
becomes  thicker,  and  ultimately  solid. 

Oeneral  Properties  of  the  Turpentines.  The  turpentines  may  be 
liquid,  solid,  or  of  any  intermediate  degree  of  consistence,  according 
to  the  length  of  exposure,  and  the  temperature  at  the  time ;  being 
more  solid  in  proportion  to  their  age,  and  harder  in  cold  than  hot 
weather.  They  have  a  peculiar  not  disagreeable  odour,  and  a  warm, 
pungent,  bitterish,  and  peculiar  taste;  and  the  term  terebinthinate  is 
applied  to  these  properties,  when  met  with  of  analogous  character 
in  other  substances.  The  smell  and  taste  vary  somewhat  in  the 
different  varieties ;  but  is  characteristic  in  all.  The  turpentines,  if 
solid,  soflen  with  heat,  and  become  adhesive.  At  a  higher  heat 
they  melt,  and  at  a  still  higher  take  fire,  and  burn  with  a  bright 
flame  but  much  smoke.  They  yield  scarcely  anything  to  water ; 
but  are  wholly  dissolved  by  alcohol,  ether,  and  the  liquid  oils;  and 
with  the  fats  unite  thoroughly  by  fusion.  They  consist  essentially 
of  resinous  matter  and  volatile  oil,  which  are  in  somewhat  difierent 
proportions  in  the  different  kinds.  The  proportion  of  the  oil  in 
our  common  turpentine,  when  recent,  is  stated  at  17  per  cent,  in 
the  Canada  turpentine  at  18.6  per  cent.  But  it  varies  much  in  the 
same  variety  in  different  states.  The  solidification  of  the  terebin- 
thinate juices  by  time  and  exposure,  is  owing  partly  to  the  escape 
of  the  volatile  oil,  partly  to  its  oxidation  and  conversion  into  resin. 
The  oil  is  obtained  separate  by  distillation,  and  is  called  M  of  tur- 
pentine. It  is  to  this  that  the  turpentines  owe  their  effects  on  the 
system.  The  remaining  resinous  matter  is  designated  in  our  Phar- 
macopoeia as  resin  or  resina,  and  is  much  used  for  preparing  oint- 
ments, cerates,  and  plasters.  The  liquid  turpentines  may  be 
consolidated  by  mixing  them  with  a  small  proportion  of  magnesia, 
which  forms  a  solid  chemical  compound  with  the  resin,  and  absorbs 
the  oil. 

Effects  on  the  System.  The  effects  of  turpentine  on  the  system 
are  essentially  the  same  with  those  of  the  volatile  oil,  being,  how- 
ever, produced  somewhat  more  slowly,  and  in  somewhat  less  degree. 
They  have  similar  local  irritant  properties,  though  much  milder, 
and  in  like  manner  stimulate  the  circulation,  excite  the  kidneys, 
impart  odour  to  the  urine,  irritate  not  unfrequently  the  urinary 
passages,  and  operate  everywhere  as  alteratives  upon  the  tissues 
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which  they  penetrate.  They  sometimes  also  act  as  laxatives;  but 
the  same  quick  purgative  effect,  and  secondary  influence  on  the 
brain  are  not  obtained  from  them  as  from  large  doses  of  the  oil; 
because  it  is  almost  impossible  to  administer  them  in  equivalent 
quantities,  and,  even  were  they  taken  thus  abundantly  into  the 
stomach,  the  oil  is  so  involved  with  the  resin  that  it  could  not  exer- 
cise its  full  powers.  Whenever  the  turpentines  act  on  the  system, 
otherwise  than  as  local  irritants  or  excitants,  it  is  through  the  absorp- 
tion of  their  oil. 

Turpentine  is  at  present  seldom  used  internally;  but  is  occa- 
sionally preferred  to  the  oil,  when  a  slow  effect,  with  little  general 
stimulation,  is  required.  The  classes  of  disease  in  which  it  may  be 
given,  are,  1.  chronic  inflammation  or  debility  of  the  urinary  and 
genital  apparatus,  2.  chronic  bronchial  inflammationj  8.  ulcerative 
affections  of  the  bowels,  such  as  chronic  diarrhoea  and  dysentery,  and 
4.  chronic  rheumatic  affections,  especially  sciatica  and  lumbago.  It 
has  also  been  given  in  piles.  It  is  unneceasary  to  particularize 
each  disease;  as  this  will  be  done  directly,  in  treating  of  the  volatile 
oil  in  reference  to  its  influence  on  the  urinary  organs,  or  has  been 
done  already,  when  the  same  medicine  was  considered  as  an  arterial 
stimulant. 

The  dose  of  turpentine  is  from  twenty  grains  to  a  drachm,  three 
or  four  times  a  day.  It  may  be  given  in  pill,  electuary,  or  emulsion. 
The  pill  is  preferable  when  extreme  slowness  of  action  is  desired,  or 
it  is  wished  to  direct  the  medicine  to  the  lower  bowels  especially. 
The  electuary  may  be  made  by  incorporating  it  with  syrup  or 
molasses,  or,  if  in  the  liquid  state,  by  rubbing  it  with  powdered 
liquorice  root.  On  the  whole,  emulsion  is  the  best  form.  It  may 
be  prepared  by  rubbing  the  turpentine  first  with  the  yolk  of  egg 
and  sugar,  and  then  with  water.  If  gum  arabic  and  sugar  are  used 
as  the  intermedium,  it  would  be  well  to  bring  the  turpentine  first 
into  a  liquid  state,  by  means  of  olive  or  almond  oil,  then  to  mix  the 
solution  with  the  gum  previously  formed  into  mucilage,  and  finally 
to  incorporate  them  with  the  water.  Half  an  ounce  or  an  ouncOi 
suspended  by  these  means  in  water,  constitutes  a  good  enema  in 
cases  of  flatulence,  and  of  thread- worm,  especially  when  the  oil 
itself  is  too  irritating. 

The  following  substances  may  be  considered  in  connexion  with 
turpentine,  as  they  are  derived  from  it  directly  or  indirectly. 
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1.  OIL  OF  TUBPENTINB.— Oleum  Tbrebinthinjb.  U.S.,LGnd^ 
Ed,,  Dub. 

Effects  on  the  Urinary  Passages.     The  oil  is  to  be  considered  here 
only  in  its  relations  to  the  uriDarj  organs.    When  taken  in  small 
doses,   frequently   repeated,   it    soon    shows   its  tendency,  after 
having  been  absorbed,  to  escape  from  the  system  through  the  kid- 
neys, and  to  stimulate  these  organs  in  its  passage.     This  is  first 
evinced  by  an  odour  imparted  to  the  urine,  thought  to  resemble 
that  of  violets,  and  quite  different  from  that  of  the  oil  itself^  which 
is  no  doubt  somewhat  modified  before  escaping.     It  is  thought, 
however,  that  a  portion  of  the  oil  is  also  eliminated  unchanged  by 
the  same  outlet.    The  quantity  of  urine  is, also  generally  more  or 
less  increased ;  and  the  disposition  to  evacuate  it,  even  in  greater 
proportion.     If  the  medicine  is  persevered  with,  the  urine  becomes 
more  irritant,  and  a  sense  of  unpleasant  warmth  is  felt  in  its  pas- 
sage.    This  sometimes  increases  to  a  burning  pain  ;  a  smarting  or 
cutting  sensation  is  experienced  in  the  urethra  at  each  discharge; 
the  disposition  to  micturition  becomes  very  frequent,  a  minute  quan- 
tity only  being  passed  at  once,  and  this  sometimes  high-coloured  or 
bloody;  and   the   patient  suffers   under  fully   formed  strangury. 
With   this,  there  is   not  unfrequently  pain   in  the   small  of  the 
back,  and  along  the  course  of  the  ureters.    Instead  of  diuresis,  the 
secretion  is  now  diminished,  in  consequence  of  the  excess  of  irrita- 
tion of  the  urinary  organs.    The  excitement  sometimes  passes  also 
to  the  rectum  producing  tenesmus,  and  to  the  genitals.     To  the 
extent,  however,  here  described,  the  irritant  influence  of  the  oil  is 
not  often  carried;  as  the  effect  is  usually  slowly  induced,  and  the 
medicine  is  omitted  with  the  occurrence  of  the  milder  symptoms. 
There  is,  moreover,  a  great  difference  of  susceptibility  to  the  effect; 
and  many  patients  tak^  the  oil  for  a  long  time  without  any  incon- 
venience of  the  kind.    Others  are  extremely  susceptible,  and  very 
small  quantities  induce  strangury.     Sometimes  it  produces  decided 
hemorrhage  from  the  kidneys;  and  I  have  seen  a  case  of  this  kind 
caused  by  inhalation  of  the  vapours  from  turpentine.    The  patient 
was  a  seaman,  who  had  just  come  from  a  voyage  on  board  of  a 
vessel  loaded  with  this  product.    The  treatment  of  strangury  will 
be  given  under  cantharides. 

Therapeutic  Application.  The  conditions  in  which  the  oil  of 
turpentine  is  used  with  reference  to  its  effects  on  the  urinary 
organs,  are  either  functional  debility  of  these  organs,  or  neighbour- 
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ing  parts  which  are  influenced  through  contiguous  sympathy,  or 
chronic  inflammation  of  the  same  parts. 

It  is  not  often  that  the  oil  is  used  in  dropsy ;  and,  in  febrile  or 
inflammatory  cases  of  the  disease,  and  especially  when  the  kidneys 
are  in  a  state  of  active  congestion  or  inflammation,  as  in  the  acute 
variety  of  Bright's  disease,  it  is  not  only  useless,  but  injurious. 
There  are,  however,  cases  of  dropsy,  in  which  the  urine  is  scanty 
in  consequence  of  torpor  of  the  kidneys,  without  inflammation,  and 
in  which  the  oil  may  be  employed  usefully  as  an  adjuvant  to  other 
medicines,  more  decidedly  diuretic. 

In  suppression  of  urine,  or  very  scanty  secretion  from  mere  func- 
tional disorder,  oil  of  turpentine  will  sometimes  be  useful;  but 
great  care  must  betaken  not  to  mistake,  for  such  a  case,  a  condition 
of  irritation  or  inflammation  of  the  organ,  which  is  more  frequently 
the  source  of  renal  ischuria  than  torpor  or  debility. 

I  have  repeatedly  derived  advantage  from  the  oil  in  cases  of 
excessive  and  exhausting  diuresis  connected  apparently  with  a 
nervous  state  of  the  system,  or  with  a  weakened  and  perhaps  flaccid 
state  of  the  organ,  allowing  the  watery  parts  of  the  blood  to  escape, 
as  they  do  from  the  skin  in  the  night  sweats  of  debility. 

Chronic  inflammation  of  the  pelvis  of  the  kidney,  in  which  there  is 
reason  to  suspect  ulceration,  as  indicated  by  pus  or  blood  in  the 
urine,  traceable  to  a  renal  origin,  is  sometimes  much  benefited  by 
the  oil,  which  is  peculiarly  efficacious  in  promoting  a  healing 
tendency  in  indolent  ulcers,  with  which  it  is  brought  duly  in  con- 
tact, whether  on  the  surface  of  the  body,  in  the  alimentary  canal, 
or  the  urinary  passages.  Even  without  reason  to  suspect  ulcera- 
tion, when  there  is  copious  mucous  or  muco-purulent  discharge, 
and  the  case  is  destitute  of  acute  symptoms,  the  oil  will  often 
prove  useful. 

In  obstinate  cases  of  gravel  or  liihiasis,  the  oil  occasionally 
appears  to  act  very  happily,  bringing  away  large  quantities  of 
sandy  matter,  with  great  relief  to  the  patient.  It  is  possible  that, 
in  these  cases,  the  gravelly  matters  may  have  been  lodged  in  the 
uriniferous  tubules,  and  may  be  discharged  through  the  stimulant 
influence  of  the  oil,  either  acting  directly  on  the  tubules,  or  by 
means  of  the  liquid  secretion  which  it  promotes,  and  which  may 
wash  down  the  accumulated  and  irritating  material. 

In  similar  affections  of  the  bladder,  that  is  ulceration,  or  chronic 
mucous  or  rauco-purulent  discharge,  oil  of  turpentine  may  prove 
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serviceable,  when  not  too  stimulant  for  the  case.    It  is  among  the 
standard  remedies  in  chronic  cystirrhoea. 

In  gleet  too,  or  chronic  mucous  or  puruloid  discharges  from  the 
urethra,  it  may  be  used  with  some  hope  of  good;  but  this  com- 
plaint is  generally  much  more  effectively  treated  by  local  remedies. 
The  same  may  be  said  of  leucorrhcea^  though,  as  this  discharge  pro- 
ceeds usually  from  a  source  beyond  the  reach  of  the  oil  passing 
with  the  urine,  no  great  benefit  can  be  expected. 

The  extension  of  an  excitant  influence  from  the  mucous  to  the 
muscular  coat,  renders  the  oil  of  turpentine  useful  in  certain  cases' 
of  retention  of  urine,  dependent  on  debility  or  palsy  of  the  bladder, 
and  of  incontinence  arising  from  a  similar  condition  of  the  sphincter. 
It  is  one  of  the  remedies  which  may  be  tried  in  nocturnal  incontinence. 

In  hemoi-rhages  from  the  urinary  passages  or  the  uterus,  when 
purely  passive,  or  sustained  by  habit,  oil  of  turpentine  is  one  of 
the  best  haemostatics  that  can  be  used;  having  a  peculiar  power  of 
suppressing  hemorrhage  wherever  it  may  occur. 

In  debilitated  conditions  of  the  genital  apparatus,  whether  male  or 
female,  and  in  similar  conditions  of  the  rectum,  the  oil  may  be  tried, 
upon  the  ground  that,  even  though  it  may  have  no  general  tend- 
ency to  the  pelvic  viscera  and  closely  connected  parts,  it  may  at 
least  stimulate  them  through  an  excitant  influence,  radiating  from 
the  urinary  organs.  Hence  it  may  be  used  in  impotence,  sterility, 
'certain  conditions  of  spermatorrhoea,  amenorrhoea  from  torpor  of  the 
uterus,  relaxed  piles,  rectal  discharges,  &c.,  either  alone,  or  variously 
combined. 

The  dose  of  the  oil  for  all  these  purposes  is  from  ten  to  thirty 
drops,  twice  or  three  times  a  day,  or  more  frequently,  taken  either 
in  emulsion,  or  simply  dropped  on  sugar. 

2.  TAB.  —  Fix  Liquida.  U.  S.,  Lond,  Ed.,  Dub. 

Prqmration,  Tar  is  procured  by  the  slow  combustion  of  pine 
wood,  so  covered  with  earth  as  to  admit  but  a  scanty  supply  of 
atmospheric  air.  The  heat  caused  by  the  burning  of  a  portion  of 
the  wood  serves  to  char  the  remainder;  and  the  resinous  ingre- 
dient, melted  and  partially  changed,  mixes  with  the  condensed 
products  arising  from  the  decomposition  of  the  wood,  and  flows  out 
in  a  semiliquid  form;  charcoal  being  left  behind.  Almost  all  the 
tar  of  the  U.  States  is  prepared  in  N.  Carolina,  and  other  pine 
regions  of  the  South. 

Properties.  This  is  a  semiliquid,  very  tenacious  substance,  nearly 
black,  of  a  peculiar,  empyreumatic,  not  disagreeable  odour,  and 
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a  bitterish,  resinous,  acidulous  taste.  It  is  highly  inflamraable. 
Water  dissolves  a  small  portion  of  its  constituents.  It  is  soluble 
in  alcohol,  ether,  and  the  fixed  and  volatile  oils. 

Composition.  Tar  is  a  very  complex  substance,  containing  resin, 
acetic  acid,  oil  of  turpentine,  water,  and  various  volatile  products  of 
the  decomposition  of  ligneous  and  resinous  matter,  condensed  in 
the  liquid  form.  When  distilled,  it  yields  two  products;  one  con- 
sisting mainly  of  acetic  acid  with  water  and  various  impurities, 
called  pyroligneous  acid ;  the  other  an  oily  liquid  called  the  empyreu- 
matic  oil  of  tar.  This  oil  is  extremely  complex,  yielding  to  analysis 
no  less  than  seven  distinct  substances,  of  which  two  only,^icawaf 
and  creosote,  have  any  particular  interest  for  the  physician;  the 
former  as  the  bitter  principle  of  tar,  the  latter  as  an  important  re- 
medial agent  I  have  always,  however,  doubted  whether  creasote 
exists  in  a  free  state  in  tar;  for  this  has  none  whatever  of  its  dis- 
tinctive odour,  unless  treated  with  an  alkali,  when  the  smell  of 
creasote  is  strongly  developed.  Any  one  may  convince  himself  of 
this  by  applying  tar  to  his  hands,  and  then  washing  them  with  soap 
and  water.  I  infer  that  creasote  is  either  neutralized  in  tar  by  com- 
bination, or  that  in  fact  it  is  a  product  of  reaction  among  the  con- 
stituents of  tar;  and  we  are  not,  therefore,  to  expect  the  same 
physiological  and  remedial  effects  from  the  two  substances. 

Medical  Properties  and  Uses.  Tar  is  very  analogous  in  its  effects 
to  the  turpentines.  It  is  locally  irritant,  and,  admitted  into  the 
system,  proves  stimulant  to  the  circulation,  and  to  the  secretory 
functions,  especially  that  of  the  kidneys.  Along  with  its  diuretic 
operation,  it  sometimes  irritates  the  urinary  passages,  producing 
pain  and  other  symptoms  of  strangury.  It  is  also  probably  ex- 
citant to  the  bronchial  mucous  membrane,  and,  Irke  turpentine, 
exercises  a  stimulant  influence  over  the  ultimate  tissues  every- 
where. That  a  portion  of  its  active  matter  is  absorbed,  is  evinced 
by  its  odour  in  the  urine  and  other  excretions,  when  largely  swal- 
lowed. In  large  quantities,  it  is  capable  of  exciting  high  vascular 
irritation  or  inflammation  in  the  stomach  and  bowels. 

Though  possessed  of  most  valuable  properties  as  a  local  stimu- 
lant, tar  is  seldom  used  internally.  It  may,  however,  be  employed, 
either  in  substance  or  infusion,  in  the  various  affections  of  the  urinary 
organs  to  which  turpentine  is  adapted;  and  has  been  used,  to  a 
considerable  extent,  in  chronic  bronchial  inflammation,  with  a  view 
to  its  stimulant  and  alterative  influence  on  the  mucous  membrai^e. 
It  has  also  been  used  in  ohslinate  piles,  and  is  thought  by  some  to 
exercise  a  yerj  favourable  influence  over  certain  ulcerative  or  chronic 
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infiammatory  conditions  of  the  intestinal  mucous  membrane.  When  we 
come  to  the  consideration  of  the  rubefacients,  it  will  be  seen  that 
tar  acts  almost  like  a  specific  in  certain  cutaneous  eruptions.  A 
close  analogy  has  been  supposed  to  exist  between  certain  obstinate 
diseases  of  the  bowels,  and  these  affections  of  the  skin;  and  it  has 
not  unreasonably  been  supposed  that  tar  might  produce,  in  the 
former,  effects  analogous  to  those  which  it  so  obviously  produces  in 
the  latter.  Hence,  it  has  been  used  by  Drs,  Simpson  and  Gum- 
ming, of  Edinburgh,  and  with  supposed  benefit,  in  an  obstinate  va- 
riety of  pseudomembranous  inflammation  of  the  bowels,  with  which 
the  inhabitants  of  that  town  are  afflicted,  and  of  which  I  have  met 
with  examples  in  this  country.  (See  my  Treatise  on  the  Practice  cf 
Medicine^  4th  ed.,  i.  590.)  It  may,  indeed,  be  given,  with  reasonable 
hope  of  benefit,  in  obstinate  chronic  inflammation  of  the  intestines 
generally,  whether  enteritic  or  dysenteric,  and  with  or  without 
ulceration  or  false  membrane ;  provided  all  symptoms  of  acutenes 
are  absent. 

The  vapour  of  tar  is  often  highly  useful  in  chronic  bronchial  in- 
flammation, or  other  pectoral  disease  attended  with  copious  mucous, 
or  mucopurulent  expectoration.  I  have  seen  it  do  much  apparent 
good  in  these  cases;  but  it  should  be  long  and  steadily  persevered 
with.  It  probably  acts  as  a  mild  stimulant  and  alterative  to 
the  diseased  membrane,  and  the  surface  of  cavities.  I  have  no 
idea,  however,  that  it  can  materially  modify  tuberculous  disease 
of  the  lungs.  For  the  method  of  using  the  vapour,  the  reader  is 
referred  to  the  general  observations  on  inhalations  (i.  77). 

Administration,  The  dose  of  tar  in  substance  is  from  half  a 
drachm  to  a  drachm ;  and  from  two  drachms  to  half  an  ounce  may 
be  taken  daily.'  It  may  bo  given  either  in  the  form  of  pill,  made 
with  some  absorbent  substance,  as  wheat  flour,  or  powdered 
liquorice  root,  or  in  electuary  made  by  mixing  it  with  sugar. 

Tar  Water  (Aqua  Picis  LiquiDuE)  has  been  a  good  deal  used  in 
pectoral  and  urinary  disorders,  and  as  a  wash  in  cutaneous  erup- 
tions; more,  however,  formerly  than  at  present;  though  I  have  no 
doubt  that  it  is  occasionally  efficacious,  especially  in  diseases  of  the 
urinary  passages.  It  is  made  by  stirring  together  a  pint  of  tar  and 
half  a  gallon  of  water,  and  straining  after  the  subsidence  of  the  tar. 
It  has  a  reddish-brown  colour,  somewhat  of  the  odour  of  tar,  and 
an  acidulous,  sharp,  empyr*eumatic  taste,  which  it  owes  to  the  acetic 
acid,  and  the  oil  of  tar  held  in  solution  by  means  of  the  acid.  One 
or  two  pints  of  it  may  be  used  daily. 
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For  a  preparation  of  tar  called  beer  or  mine  of  tar^  see  U.  S.  Dis- 
pensatory, 

8.  CKEASOTB.— CrbASOTUM.  U.  S^  Lond.,  Ed.^  Dvb. 

Preparation.  Creasote  is  one  of  the  products  of  tbe  destructive 
distillation  of  wood.  It  exists,  therefore,  in  smoke,  which  owes  its 
preservative  property  to  this  ingredient,  and  it  enters  into  the  consti- 
tution of  tar.  It  probably  results  from  the  decomposition  of  resinous 
matter.  I  have  before  stated  my  belief  that,  if  ready  formed  in  tar, 
it  must  exist  so  combined  as  to  neutralize  its  most  extraordinary 
properties.  It  is  procured  by  distilling  tar,  treating  the  empyreu- 
matic  oil  thus  obtained  with  carbonate  of  potassa,  decanting  an  oily 
liquid  which  separates,  and  submitting  this  to  a  complex  process, 
in  order  to  purify  the  creasote.  (See  U.  S,  Dispensatory.) 

Properties.  When  pure,  creasote  is  a  colourless  liquid,  of  an 
oily  appearance  and  feel,  leaving  a  greasy  stain  upon  paper,  which, 
however,  is  not  permanent.  As  found  in  the  shops,  it  is  often 
brownish  from  impurity.  It  has  a  very  peculiar,  strong,  diffusive, 
permanent,  disagreeable,  empyreumatic  odour,  and  a  hot,  unpleasant, 
acrid,  almost  corrosive  taste.  It  is  somewhat  heavier  than  water, 
volatilizes  on  exposure,  boils  at  397^,  burns  with  flame,  and  is 
soluble  in  alcohol,  ether,  the  volatile  and  fixed  oils,  naphtha,  acetic 
acid,  and  alkaline  solutions.  It  dissolves  iodine,  phosphorus,  sul- 
phur, and  the  resins.  WithVater  it  forms  two  combinations;  one 
containing  1  part  of  creasote  in  80  of  water,  the  other  1  part  of 
water  in  10  of  creasote.  It  is  a  neuter  substance,  and  consists  of 
carbon,  hydrogen,  and  oxygen.  When  quite  pure,  it  may  be  kept 
long  without  change. 

Effects  on  Ike  System.  Two  important  properties  possessed  by 
creasote,  which  may  be  mentioned  here,  as  they  are  the  source  of 
much  of  its  usefulness  as  a  medicine,  are,  ^r5^,  its  extraordinary 
power  of  preventing  and  correcting  animal  decomposition,  and 
gecondly,  its  property  of  coagulating  albumen.  In  its  physiological 
operation,  it  is  a  powerful  local  irritant,  and,  applied  undiluted  to 
the  skin,  produces  heat  and  redness,  and  corrugates  and  corrodes 
the  cuticle,  which  separates  in  furfuraceous  scales.  Applied  in  the 
same  way  to  the  mucous  membranes,  it  whitens  them,  causes  a  sepa- 
ration of  the  epithelium,  and  inflames  the  tissue  beneath.  In 
reference,  however,  to  these  local  properties,  and  to  the  therapeutic 
applications  based  upon  them,  it  will  be  considered  with  the  rube- 
fltcients.  At  present,  it  is  only  as  an  internal  remedy  that  it  will 
occupy  our  attention. 

VOL.  n.— 89  -* 
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When  swallowed  in  moderate  doses,  as  of  one  or  two  drops,  it 
produces  at  first  no  other  obvious  phenomena  than  a  sense  of 
heat  in  the  throat  and  stomach;  but,  if  its  use  be  continued,  it  fre- 
quently increases  the  secretion  of  urine,  which  sometimes  becomes  of 
a  dark  colour,  and  has  the  odour  of  the  medicine.  The  breath  also 
has  the  same  smell.  By  a  longer  continuance,  symptoms  of  stran- 
gury may  come  on,  resembling  those  produced  by  the  oil  of  tur- 
pentine, which  creasote  resembles  closely  in  its  operation  on  the 
urinary  organs,  though  less  energetic.  If  the  dose  is  larger,  gastro- 
intestinal irritation  is  produced,  with  nausea,  vomiting,  and  abdo- 
minal pains,  and  occasionally,  when  the  quantity  taken  has  been 
very  large,  symptoms  of  diarrhoea  or  dysentery.  In  excessive 
doses,  it  becomes  poisonous;  and  with  the  symptoms  of  gastro- 
intestinal irritation  there  are  now  mingled  signs  of  cerebral  dis- 
turbance, as  giddiness,  headache,  dimness  or  disturbance  of  vision, 
and  even  insensibility,  or  convulsions.  Death  from  two  drachms  of 
it  is  said  to  have  occurred  (Pereira,  Mat,  i/ed.,  3d  ed.,  p.  2014);  but 
I  have  seen  no  details  of  a  fatal  case.  The  treatment  would  be  to 
empty  the  stomach  and  bowels,  and  then  allay  irritation  by  opiates, 
and  support  the  system  if  necessary;  inflammation,  should  it  occur, 
being  combated  by  the  usual  remedies. 

That  creasote  enters  the  circulation,  is  proved  by  its  smell  in  the 
breath  and  the  urine.  Its  effects  upi^  the  kidneys  are  no  doubt 
the  result  of  its  direct  contact  with  their  secreting  structure. 
The  cerebral  phenomena  may  proceed  from  its  direct  action  on 
the  brain,  or  may  be  secondary  to  the  gastro-intestinal  affection. 
In  small  doses,  it  shows  no  narcotic  powers.  The  effects  on  the 
stomach  and  bowels  are  probably  the  pure  result  of  local  irritation. 

Therapeutic  Application,  Creasote  may  be  used  in  all  the  urinary 
affections  for  which  the  oil  of  turpentine  is  administered,  though 
probably  less  efficient.  It  has  been  strongly  recommended  in  dia- 
betes; but  experience  has  not  confirmed  the  first  favourable  antici- 
pations. It  may  sometimes  have  palliated  the  gastric  symptoms, 
and  diminished  the  urinary  discharge;  but  it  has  produced  no  ma- 
terial influence  on  the  disease.  I  gave  it  a  very  full  trial  in  one 
case,  without  benefit.  In  copious  diuresis,  however,  proceeding  from 
debility  or  nervous  disorder,  it  may  be  expected,  like  the  oil  of 
turpentine,  to  produce  good  by  stimulating  the  renal  tissue. 

The  most  beneficial  therapeutic  influence  of  creasote,  internally 
administered,  is  probably  the  relief  of  nausea  and  vainUing.    It  is 
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certainly  very  effectual  in  cases  of  this  kind,  of  a  purely  functional 
or  nervous  character,  as  the  vomiting  of  hysteria  and  pregnancy, 
and  that  sympathetic  of  Bright's  disease  of  the  kidneys;  and  it  is 
asserted  to  be  useful  also  in  sea-sickness^  though,  in  this  afTection,  I 
have  little  confidence  in  its  powers;  but  it  scarcely  merits  all  the 
commendation  it  has  received  as  an  anti-emetic,  for  it  not  anfre- 
qnently  fails  in  the  cases  apparently  most  favourable  for  its  in- 
fluence, and  is  incomparably  inferior  to  opiates.  To  cases  of  vas- 
cular irritation,  or  acute  inflammation  of  the  stomach,  it  is  alto- 
gether inappropriate.  I  believe  that  its  action  as  an  anti-emetic 
depends  on  no  peculiar  sedative  or  anodyne  influence,  as  some 
have  supposed,  but  simply  on  the  stimulant  effect  it  undoubtedly 
has  upon  the  organ,  and  which  very  much  resembles  that  of  the 
aromatic  oils,  which  are  also  admirable  antiemetics. 

In  cases  of  chronic  gastritis  with  vomiting,  especially  when  there 
is  reason  to  suspect  ulceration,  it  would  probably  occasionally  prove 
useful  by  its  stimulant  action  upon  the  ulcerated  surface,  exactly  as 
it  operates  favourably  upon  similar  ulcers  of  the  skin. 

Upon  the  same  principle,  I  am  prepared  to  admit  that  it  may 
be  useful,  like  oil  of  turpentine,  in  intestinal  ulceration^  and  conse- 
quently may  have  produced  good  results  in  obstinate  cases  of  diar- 
rhoea, and  even  chronic  dysentery,  in  the  former  of  which  it  has 
been  strongly  recommended. 

That  it  will  occasionally  relieve  gastrodynia  and  cardialgic  uneasi- 
ness, is  very  probable;  but  so  will  any  other  stimulant  or  carmina- 
tive volatile  oil,  and  oil  of  turpentine  often  acts  energetically  in 
this  way.  But  it  is  by  no  special  anodyne  power  that  creasote  acts 
in  these  cases. 

Creasote  has  also  been  used  with  a  view  to  its  stimulant  or  altera- 
tive influence  over  the  bronchial  mucous  membrane,  in  chronic  or 
pituitous  catarrh,  asthma,  and  phthisis;  and  here  also  the  same  advan- 
tages may  be  expected  from  it  as  from  the  terebinthinate  remedies. 

It  is  said  to  have  proved  efiicient  in  neuralgia,  but  I  have  little 
faith  in  its  power  over  this  disorder;  and  though,  like  everything 
else  capable  of  producing  a  decided  impression  upon  the  system,  it 
may  have  afforded  relief  in  some  cases,  experience  has  proved  that 
it  is  inadequate  to  the  successful  treatment  of  that  complaint,  and 
cannot  be  relied  on  even  as  a  palliative. 

In  hysteria,  in  which  also  it  has  been  recommended,  though  it 
may  have  afibrded  relief  sometimes  as  a  gastric  stimulant,  it  has  no 
special  curative  powers. 
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The  inhalation  of  the  vapour  has  been  used  with  adyantage  in 
chronic  bronchial  diseases^  and  is  especially  applicable  when  there  is 
an  excess  of  secretion,  from  a  relaxed  state  of  the  bronchial  mucous 
membrane. 

The  reader  will  have  inferred,  from  what  has  been  said  above, 
that  I  have  no  belief  in  the  possession  by  creasote  of  any  extraor- 
dinary or  mysterious  powers  as  a  general  remedy,  considering  it 
simply  as  a  local  stimulant  to  any  part  with  which  it  may  come 
into  contact,  with  a  somewhat  greater  disposition  to  act  on  the 
kidneys  than  other  organs  which  it  reaches  through  the  circulation. 

Administration,  The  dose  of  creasote,  to  begin  with,  is  one  or 
two  drops,  three  times  a  day  in  chronic  cases,  every  hour  or  two 
in  the  more  acute,  to  be  increased  gradually  if  required,  and  if  tole- 
rated by  the  stomach,  up  to  five  or  six  drops,  or  more.  As  much 
as  ninety  drops  have  been  given,  within  twelve  hours,  without  ill 
effects.  The  dose  of  the  oil  may  be  most  conveniently  administered 
shaken  up  with  a  wineglassful  of  some  sweetened  aromatic  water, 
or  in  the  same  quantity  of  diluted  syrup  or  mucilage  duly  flavoured. 
The  Edinburgh  College  directs  a  Creasote  iSsctwre  (Mistuba  Crea- 
SOTI,  Ed^  which  is  made  by  mixing  sixteen  minims  of  creasote 
with  the  same  quantity  of  acetic  acid,  then  gradually  adding  four- 
teen fluidounces  of  water,  and  finally  a  fluidounce,  each,  of  syrup, 
and  of  compound  spirit  of  juniper.  The  acid  aids  the  solution  of 
the  oil.  The  dose  of  the  mixture,  containing  a  minim  of  creasote, 
is  one  fluidounce. 


II.  COPAIBA.  V.8.,  Land.,  Ed. 

Syn.  Copaiva  Balsam.  Z>ii6. 

Origin.  Copaiba  is  the  juice  of  Oopai/era  officinalis^  0.  muUijuga, 
and  other  species  of  the  same  genus,  handsome  trees,  growing  in 
the  W.  Indies,  Brazil,  Venezuela,  and  other  parts  of  South  Ame- 
rica. It  is  obtained  by  making  incisions  into  the  stem,  from  which 
it  flows  out  copiously,  thin,  transparent,  and  colourless.  In  a  short 
time  it  becomes  more  consistent,  and  acquires  a  yellowish  hue,  and 
in  this  condition  is  imported. 

Properties  and  Coynposition.  Copaiba  is  a  clear  liquid,  of  a  con- 
sistence varying  with  its  age,  but  usually  approaching  that  of  olive 
oil,  a  pale  yellowish  colour,  a  peculiar  not  disagreeable  odour,  and 
a  hot,  bitterish,  nauseous  taste.    It  is  usually  somewhat  lighter  than 
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water,  inflammable,  insoluble  in  water,  but  readily  dissolved  by 
strong  alcohol,  ether,  the  fixed  and  volatile  oils,  and  alkaline  solu- 
tions. It  consists  essentially  of  a  peculiar  volatile  oil,  and  two 
resins,  one  of  which,  constituting  much  the  larger  portion,  has  acid 
properties,  and  forms  compounds  wit^i  salifiable  bases. 

When  magnesia  is  mixed  with  copaiba  in  certain  proportions, 
which  vary  with  the  quantity  of  the  volatile  oil,  the  mixture  gradually 
ooncretes;  the  earth  uniting  with  the  resinous  acid,  to  form  a  solid 
insoluble  compound,  which  absorbs  the  oil.  The  alkalies,  on  the 
contrary,  form  soluble  compounds  with  the  resin  of  the  copaiba, 
which,  when  dissolved  in  water,  have  the  property  of  holding  the 
volatile  oil  in  solution.  Hence  the  solubility  of  copaiba  in  the  solu- 
tions of  the  alkalies. 

The  proportion  of  the  volatile  oil  varies  greatly;  being  in 
certain  varieties  in  all  probability  originally  greater  than  in 
others,  and  afterwards  diminishing  with  the  age  and  degree  of 
exposure.  Thus,  while  recent  copaiba  has  yielded  80  per  cent 
of  the  oil,  older  specimens  have  been  found  to  contain  but  little 
more  than  30  per  cent.,  and  the  proportion  is  indefinitely  dimin- 
ished by  time,  until  the  juice  becomes  concrete.  On  the  average, 
it  may  perhaps  be  stated  at  about  40  per  cent.  This  result  is  owing 
partly  to  the  volatilization  of  the  oil,  partly  to  its  oxidation,  and 
conversion  into  a  resin,  which  appears  to  be  identical  with  the  non- 
acid  resinous  constituent  of  the  juice.  The  volatile  oil  is  the  active 
principle  of  copaiba. 

Effects  on  the  System.  Copaiba  is  locally  and  generally  stimu- 
lant, with  a  tendency  to  act  on  the  bowels,  and  to  increase  the 
secretions,  especially  that  of  the  kidneys.  It  ranks,  therefore, 
with  the  stimulating  diuretics.  In  its  influence  on  the  system,  as 
well  as  in  its  chemical  nature,  it  is  closely  allied  to  ttie  turpentines. 

In  moderate  doses,  it  produces  a  sensation  of  warmth  in  the 
throat  and  stomach,  not  unfrequently  operates  as  a  laxative,  and, 
after  a  short  time,  shows  signs  of  having  been  absorbed,  by  impart- 
ing its  odour  to  the  urine  and  the  breath.  The  urine  is  in  general 
sensibly  increased  in  quantity,  acquires  frequently  a  darker  colour, 
and  sometimes  becomes  coagulable  by  nitric  acid,  in  consequence 
of  the  elimination  of  an  albuminoid  substance.  But,  according  to 
Dr.  G.  Owen  Rees,  this  substance  differs  from  ordinary  albumen 
in  not  subsiding  after  coagulation.  If  continued  long,  or  given 
largely,  the  copaiba  is  apt  to  disturb  the  bowels,  to  excite  the  cir- 
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culation,  and  produce  an  obvious  irritation  of  the  urinary  passages, 
evinced  by  a  disposition  to  frequent  micturition,  and  uneasy  sensa- 
tion of  burning  or  pain  in  passing  urine..  Occasionally,  also  a  rose- 
clous  or  papulous  eruption  is  produced  on  the  skin,  with  or  without 
itching  and  tingling.  From  still  larger  quantities,  or,  in  irritable 
constitutions,  even  from  the  ordinary  remedial  doses,  a  universal 
irritative  effect  is  produced,  with  a  frequent  pulse,  hot  skin,  often 
headache,  furred  tongue,  anorexia,  and  sometimes  nausea  and  vo- 
miting, with  or  without  purging  and  abdominal  pains,  constituting 
a  complete  febrile  condition,  which  subsides  in  a  day  or  two  on  the 
omission  of  the  medicine,  and  the  adoption  of  an  antiphlogistic 
regimen.  The  irritation  of  the  urinary  organs  sometimes  amounts 
to  complete  strangury,  with  scalding  and  cutting  pains,  bloody  and 
scanty  urine,  &c.  Occasionally  the  renal  irritation  is  so  great  that 
the  kidneys  almost  cease  to  secrete. 

Therapeutic  Application.  Copaiba  has  been  known  as  a  medicine 
since  about  the  middle  of  the  seventeenth  century,  though  its 
greatest  popularity  dates  from  a  much  more  recent  period.  It  is 
chiefly  employed  for  its  stimulant  and  alterative  influence  on  the 
mucous  membranes,  upon  which  it  appears  to  operate  by  direct 
contact.  Thus,  in  the  stomach  and  bowels,  it  is  of  course  in  con- 
tact with  the  alimentary  mucous  membrane ;  and,  aft^r  absorption, 
its  volatile  oil,  escaping  by  the  lungs  and  kidneys,  acts  on  the  bron- 
chial membrane  in  the  former  case,  and  upon  that  of  the  urinary 
passages  in  the  latter,  as  it  passes  out  with  the  urine. 

In  reference  to  the  urinary  organs,  though  it  undoubtedly  stimu- 
lates the  kidneys  and  increases  the  secretion  by  its  moderate  influ- 
ence, and  has  sometimes  been  employed,  on  this  account,  in  dropsies, 
its  use  at  present  is  confined  almost  exclusively  to  cases  in  which 
the  mucous  membrane  is  affected.  Oonorrhoea  is  the  disease  in  which 
copaiba  is  most  employed.  In  this  complaint,  it  may  be  given  either 
in  the  early  stage,  before  the  symptoms  have  become  highly  inflam- 
matory, or  in  the  latter  stages,  after  the  inflammation  has  subsided. 
Given  freely  in  the  former  condition  of  the  disease,  it  will  sometimes 
put  a  speedy  end  to  it;  but  at  some  hazard  of  increasing  the  inflam- 
mation, if  it  should  not  succeed.  It  has,  indeed,  been  accused  of 
inducing  attacks  of  swelled  testicle;  and  it  is  certain  that  such 
attacks  not  unfrequently  come  on  under  its  use;  but  they  occur 
also  under  other  circumstances,  and  it  is  very  difficult  to  determine 
what  agency,  in  any  particular  instance,  the  medicine  may  have  had 
in  the  production  of  the  complaint.     When  high  inflammation 
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already  exists,  it  appears  to  me  that  copaiba  is  wholly  coDtraindi- 
cated;  and,  though  it  may  not  always  aggravate  the  disease,  and 
may  even  sometimes  prove  useful,  the  risk,  upon  the  whole,  is  much 
greater  than  any  probable  benefit.  It  is  to  the  advanced  stage,  then, 
that  the  remedy  is  peculiarly  applicable;  and  here  it  may  be  em* 
ployed  without  hesitation  ;  due  care  being  taken  so  to  regulate  the 
dose  as  not  to  bring  on  strangury,  or  throw  the  stomach  and  bowels, 
or  the  general  system  into  disorder.  When  the  medicine  is  disposed 
to  run  off  by  the  bowels,  the  tendency  may  be  corrected  by  a  little 
opium.  To  be  successful,  it  should  be  given  in  the  largest  quanti- 
ties compatible  with  the  cautions  just  inculcated. 

Its  use  has  been  extended  to  gleet,  leucorrhoea,  and  chronic  cystir- 
rhoea,  in  all  of  which  it  is  occasionally  serviceable.  It  may  also  be 
employed,  like  oil  of  turpentine,  in  chronic  ^ycttw,  especially  when 
there  is  reason  to  suspect  the  existence  of  ulceration. 

As  a  stimulant  and  alterative  to  the  bronchial  mucous  membrane, 
copaiba  may  sometimes  be  used  with  advantage  in  the  advanced  and 
suppurative  stage  of  bronchitis,  and  in  the  chronic  conditions  of  that 
affection,  attended  with  copious  mucous,  or  muco-puruloid expectoration. 
It  is  inappropriate  to  phthisis;  for,  though  it  might  relieve  the 
attendant  bronchial  disease,  it  would  be  likely  to  do  injury  by  dis- 
turbing the  digestive  organs,  which  should  be  maintained  in  as  sound 
a  condition  as  possible  in  that  complaint. 

In  chronic  inflammation  of  the  intestinal  mucous  membrane,  especially 
when  attended  with  ulcers,  or  supposed  to  be  so,  it  would  appear 
to  be  clearly  indicated ;  and  it  has,  in  fact,  been  employed  with 
decided  advantage,  associated  with  opiates,  in  chronic  diarrhoea  and 
dysentery.  In  these  affections,  it  is  applicable  under  the  same  cir- 
cumstances as  those  already  pointed  out,  as  requiring  the  use  of  oil 
of  turpentine  (i.  565).  It  has  been  substituted,  in  typhoid  fever,  for 
the  oil  of  turpentine,  in  the  treatment  of  the  ulcerative  affection  of 
the  bowels  attendant  on  the  advanced  stage  of  that  complaint.  He- 
morrhoids are  said  also  to  have  been  occasionally  benefited  by  the 
internal  use  of  copaiba. 

Locally,  the  medicine  has  been  applied  as  a  stimulant  to  chil- 
blains, and  indolent  ulcers;  but  is  in  no  respect  superior  to  the 
terebinthinate  substances. 

Administration.  The  dose  of  copaiba  is  from  twenty  minims  to  a 
fluidrachm,  which  may  be  repeated  three  times  a  day.  But  this 
dose  is  more  especially  applicable  to  affections  of  the  urinary  organs. 
When  the  medicine  is  given  in  pectoral  affections,  or  those  of  the 
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bowels,  I  prefer  small  doses  more  frequently  repeated ;  as  ten  or 
fiileen  minims  every  two  hours;  and,  under  these  circumstances,  it 
generally  acts  better  when  associated  with  small  doses  of  laudanum. 
The  medicine  is  sometimes  taken  simply  dropped  on  sugar;  but 
this  mode  of  exhibition  is  generally  too  offensive  to  the  taste  and 
stomach  to  be  tolerated.  Another  method  is  to  administer  it  sus- 
pended in  some  aromatic  water ;  and,  mixed  in  equal  measure  with 
the  spirit  of  nitric  ether,  it  is  oflen  conveniently  given  in  this  way. 
On  the  whole,  however,  the  preferable  mode  of  exhibition  is  that  of 
emulswn,  in  which  the  copaiba  is  rubbed  up  with  the  yolk  of  an 
egg,  or  mucilage  of  gum  arabic  and  loaf  sugar,  and  then  mixed  with 
one  of  the  aromatic  waters.  The  proportions  should  be  such,  that 
a  tablespoonful  of  the  emulsion  may  contain  a  dose  of  the  medicine. 
This  is  preferable  to  the  other  forms;  because  the  particles  of  the 
oleo-resin  are  thus  divided,  and  consequently  rendered  less  irritat- 
ing ;  and,  being  more  diffused  through  the  stomach,  would  be  likely 
to  undergo  a  more  ready  absorption. 

Another  method,  adapted  to  cases  in  which  the  taste  is  very 
squeamish,  but  the  stomach  strong,  is  that  of  the  gelatin  capsules, 
each  one  of  which  may  contain  ten  or  twelve  drops.  (See  Z7.  S,  Dis- 
pensatory) 

Pills  of  Copaiba  (PILUL.B  CoFAiBM,  U.S.)  are  directed,  in  our 
national  Pharmacopoeia,  to  be  made  by  incorporating  copaiba  with 
one-sixteenth  of  its  weight  of  magnesia,  and  setting  by  the  mixture 
until  it  concretes  sufficiently  to  be  made  into  pills.  Each  pill  con- 
tains about  five  grains,  and  from  two  to  six  may  be  given  at  a  dose. 
It  will,  however,  often  be  necessary,  in  their  preparation,  to  use  a 
much  larger  proportion  of  magnesia,  if  the  juice  is  fresh,  and  abounds 
in  oil.  Copaiba  may  also  be  made  into  pills  by  incorporating  the 
liquid  with  sufficient  absorbent  powder,  such  as  liquorice  root,  to 
bring  it  to  the  proper  consistence. 

Oil  of  Copaiba  (Oleum  Copaibje,  U.  S.,  Londj  Ed.)  is  an  eligible 
preparation,  bearing  to  the  copaiba  the  same  relation  that  oil  of 
turpentine  does  to  the  turpentines.  It  is  prepared  by  a  double 
distillation  of  the  oleo-resin  with  water.  When  pure,  it  is  colour- 
less, of  the  odour  and  taste  of  copaiba,  soluble  in  alcohol  and  ether, 
and  composed  exclusively  of  carbon  and  hydrogen;  being  isomeric 
with  pure  oil  of  turpentine.  On  exposure,  however,  it  absorbs 
oxygen,  and  is  ultimately  converted  into  resin.  It  may  be  taken 
in  large  doses  with  impunity,  having  no  positively  poisonous  pro- 
perties, and  in  this  respect  also  resembling  the  oil  of  turpentine. 
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The  doae  of  it  is  from  eight  to  thirty  minims,  which  may  be  taken 
in  any  of  the  different  modes  above  indicated  for  the  copaiba  itself. 


III.  BUCHU.  U.  S.,  Land.,  Dub. 
BUCKU.  Ed. 

Origin.  Bacha  consists  of  the  leaves  of  several  small  shrubs  of 
Soathern  Africa,  belonging  to  the  genus  Barosma^  of  which  B.  ere- 
naia^  B.  crenulaia,  and  B.  serrali/olia,  are  particularly  designated  as 
Bources  of  the  medicine.  It  is  collected  by  the  Hottentots  of  the 
Cape  of  Good  Hope,  who  use  it  not  only  as  a  medicine,  but  as  an 
agreeable  scent  in  their  rough  toilet,  rubbing  their  greasy  bodies 
with  the  powder. 

Properties.  The  leaves  are  an  inch  or  less  in  length,  from  three 
to  five  lines  broad,  of  various  shape,  ovate,  lanceolate,  or  obovate, 
delicately  notched  at  the  edges,  punctuated  on  the  under  surface, 
of  a  strong,  somewhat  aromatic  odour,  and  a  warm,  bitterish,  mint- 
like taste.  They  yield  their  virtues  to  water  and  alcohol,  though 
in  larger  proportion  to  the  latter.  These  virtues  depend  chiefly  on 
a  volatile  oil,  and  in  part  probably  a  bitter  principle,  which  ranks 
with  the  extractive  matters. 

Medical  affects  and  Uses.  The  use  of  buchu,  as  well  as  the 
name,  was  derived  from  the  Hottentots;  and  it  is  but  a  few  years 
since  it  came  into  notice  in  this  country  and  Europe.  It  appears  to 
be  a  local  and  general  stimulant,  with  some  tonic  properties,  and 
a  disposition  to  operate  specially  on  the  urinary  organs.  The  last 
mentioned  property  is  owing  to  the  absorption  of  the  volatile  oil, 
and  its  elimination  by  the  kidneys,  so  that  it  exercises  its  stimulant 
property  upon  these  organs  and  the  passages  by  direct  contact. 
It  acts  as  a  diuretic,  and  imparts  its  odour  to  the  urine ;  but,  if 
given  in  warm  infusion,  while  the  patient  is  confined  to  bed,  it 
seems  to  receive  a  direction  to  the  surface,  and  operates  as  a  dia- 
phoretic. 

The  complaints  in  which  it  is  mainly  used  are  debility  and 
chronic  inflammation  of  the  pelvis  of  the  kidney,  ureters,  bladder, 
and  urethra,  particularly  when  attended  with  excessive  discharge 
of  mucous,  or  a  muco-purulent  matter.  There  is  nothing  special 
in  its  action,  nothing  in  which  it  materially  differs,  so  far  as  the 
urinary  organs  are  concerned,  from  oil  of  turpentine,  except  that 
it  is  milder.    It  is,  therefore,  applicable  to  the  conditions  before 
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mentioned  as  calling  for  the  use  of  that  oil  (see  page  605),  and  may 
be  preferabljr  employed  whenever  an  impression  is  desired  less 
stimulant  than  that  of  the  terebinthinate  remedy,  and  more  so  than 
that  of  uva  ursi  or  pipsissewa.  Its  tonic  properties  also  adapt 
it  to  cases  in  which  the  digestion  is  enfeebled,  while  the  urinary 
apparatus  is  disordered.  It  has  been  employed  in  dropsy,  in  which 
it  may  sometimes  b^  useful  as  an  adjuvant,  through  its  mild  diure- 
tic property.  In  rheumatism,  moreover,  it  is  supposed  to  be  some- 
times useful;  and  here,  too,  it  resembles  the  oil  of  turpentine. 
Finally,  it  has  been  employed  in  cutaneous  affections. 

Administration.  The  dose  of  the  powdered  leaves  is  twenty  or 
thirty  grains,  two  or  three  times  daily.  The  Infusion  (Infusum 
BucHu),  which  is  directed  by  all  the  officinal  authorities,  is  much 
more  used.  It  is  made  in  the  proportion  of  an  ounce  to  the  pint 
of  water,  and  given  in  the  dose  of  one  or  two  fluidounces.  A  Tinc- 
ture (TiNCTURA  BucHu)  is  directed  by  the  Dublin  and  Edinburgh 
Colleges,  of  which  the  dose  is  from  one  to  four  fluidrachms.  Though 
not  officinal,  a  fluid  extract  made  like  that  of  valerian,  is  an  eligible 
preparation,  and  may  be  given  in  the  dose  of  a  fluidrachm. 


IV.  PAREIRA  BRAVA. 

PAREIRA,  U.S.,  Lond.,  Ed.,  Dub. 

Origin  and  Properties.  Pareira  brava  is  supposed  to  be  the  root 
of  dssampelos  Pareira,  a  climbing  plant  of  the  West  Indies  and 
South  America.  It  is  in  cylindrical  pieces,  sometimes  branched  or 
contorted,  of  variable  size,  from  two  or  three  inches  to  several  feet 
in  length,  and  from  half  an  inch  to  two  or  three  inches  in  thick- 
ness, and  covered  with  a  closely  adhering,  brownish  bark,  with 
longitudinal  and  transverse  wrinkles,  and  sometimes  knotty  ex- 
crel?cences.  The  interior  woody  portion  is  yellowish,  soft,  and 
marked  with  concentric  circles.  The  root  is  without  smell,  and  of 
a  taste  which  is  at  first  sweetish,  but  afterwards  bitter  and  nau* 
seous.  Its  activity  probably  depends  on  an  alkaline  principle, 
discovered  by  Wiggers,  and  denominated  cissampeUna,  which  has 
not,  however,  been  isolated  for  use.  The  virtues  of  thje  root  are 
readily  extracted  by  water  and  alcohol. 

Medical  Effects  and  Uses.  This  is  an  old  remedy,  recently  re- 
vived, probably  to  be  soon  again  forgotten.  It  was  used  in 
Europe  before  the  commencement  of  the  last  century,  and  was  sup- 
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posed  to  possess  an  extraordinary  influence  over  calculous  afibc- 
tions,  and  varioas  other  diseases  of  the  urinary  organs.  The  fact 
■earns  to  b^,  that  it  is  a  gentle  tonic,  occasionally  acting  as  a  diu- 
zetic  and  aperient,  and  applicable,  therefore,  to  cases  of  feeble 
digestion,  with  a  tendency  to  costiveness,  and  offering  indications 
for  a  tonic  impression  on  the  urinary  organs.  It  is  mainly  on  the 
&yoarable  opinion  of  Sir  B.  Brodie  that  the  reputation  of  the  medi- 
cine rests.  By  that  eminent  surgeon  it  has  been  used  with  advan- 
tage in  complaints  of  the  urinary  passages,  attended  with  mucous 
or  purulent  discharges,  as  gonorrhoea,  cystirrhoea,  &c.  Ho  believes 
that,  while  it  modifies  the  character  of  the  discharge,  it  also  lessens 
the  irritability  of  the  organ. 

The  dose  of  the  powder  is  from  thirty  grains  to  a  drachm;  but 
the  medicine  is  more  frequently  given  in  decoction  or  infusion. 

The  In/usicn  (Tnfusum  Pareirje,  Ed.,  Dub.)  is  made  in  the  pro- 
portion of  an  ounce  to  the  pint;  the  Decoction  {D&COCruM  PAREiRiE, 
Land.)  by  boiling  an  ounce  in  a  pint  and  a  half  of  water  to  a  pint. 
The  dose  is  one  or  two  fluidounces. 

An  Aqueous  Extract  (Extractum  Pareir^  Lond^  Ed)  is  also 
officinal,  and  is  given  in  the  dose  of  ten  grains  to  half  a  drachm. 
Some  add  the  extract  to  the  infusion  and  decoction  to  increase  their 
strength. 

In  whatever  mode  exhibited,  the  medicine  may  be  advantage- 
ously combined,  in  cases  of  irritable  bladder,  with  one  of  the  nar- 
cotics, as  lactucarium,  hyoscyamus,  or  conium. 


CANTHAHIDES. 

CANTHARIS.  U.  S.,  Lond,,  Ed.,  Dnh. 

Syn.  SfMinisli  Flies. 

The  proper  place  for  considering  the  subject  of  cantharides  gene- 
rally, will  be  among  the  epispastics.  I  shall  here  confine  myself 
to  its  effects  and  uses  as  an  internal  medicine. 

Effects  on  the  System.  Cantharides*  is  a  powerful  local  irritant, 
and  a  general  stimulant  to  the  circulation,  with  a  peculiar  disposi- 
tion to  act  on  the  urinary  organs,  and  the  pelvic  viscera  generally. 

*  It  win  be  noticed  that  I  nse  the  term  cantharides,  as  having  been  ado]ited 
Into  the  English  language  as  a  name  for  the  m^.'ilicint.^  and  in  thiij  capacity,  there 
it  an  obvions  conrenience  in  considering  it  as  in  the  singular  number. 
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In  regard  to  its  topical  effects  and  uses,  I  shall  treat  of  it  with  the 
epispastics.  In  this  place,  we  are  concerned  with  it  only  as  an  in- 
ternal remedy.  In  observing  the  operation  of  cantharides,  we  may 
distinguish  two  sets  of  symptoms  mingled  together ;  those,  namely, 
which  result  from  its  direct  action  on  the  alimentary  mucous  mem- 
brane, and  those  which  follow  its  absorption.  The  reader  will  haye 
no  difficulty  in  discriminating  between  these  two  categories,  in  the 
general  picture  of  its  effects  which  follows. 

When  given  in  moderate  doses,  no  obvious  impression  is  pro- 
duced for  some  time,  unless  perhaps  a  feeling  of  warmth  in  the 
throat  and  stomach;  but,  after  a  few  repetitions  of  the  dose,  a 
sense  of  heat  or  uneasiness  is  felt  in  the  urethra,  with  a  disposi- 
tion to  micturate  more  frequently  than  in  health,  some  increase 
in  the  quantity  of  urine,  and  perhaps  a  slight  excitation  of  the 
genital  organs.  With  a  longer  continuance  of  the  medicine,  or 
an  increase  of  the  dose,  these  phenomena  become  much  more 
prominent.  There  is  now  a  constant  disposition  to  pass  the  urine, 
which,  instead  of  being  increased  in  quantity,  is  often  much 
diminished,  coming  away  in  a  few  drops  at  each  effort,  and  often 
very  high  coloured,  or  bloody.  Severe  burning  or  cutting  pain 
accompanies  the  discharge;  there  is  a  constant  uneasiness  in  the 
course  of  the  urinary  passages ;  and  not  unfrequently  violent  pains 
are  experienced  in  the  small  of  the  back,  in  the  groin,  and  down 
the  thighs.  The  rectum  is  sometimes  involved,  and  the  sufferings 
of  severe  tenesmus  are  added  to  those  of  strangury.  The  irritation, 
moreover,  often  extends  to  the  genitals,  and  painful  priapism,  with 
other  corresponding  phenomena,  are  induced.  Occasionally,  too, 
there  is  more  or  less  diaphoresis.  With  these  local  phenomena, 
the  pulse  is  rendered  more  frequent  and  tense,  the  skin  hot,  the 
breathing  hurried,  anorexia  comes  on,  more  or  less  nervous  disturb- 
ance is  experienced,  and  a  general  febrile  condition  is  established. 
These  phenomena  may  be  rapidly  produced  by  over-doses;  but 
they  may  all  occur  from  a  frequent  and  continued  repetition  of 
the  ordinary  remedial  doses.  Beyond  these  effects,  the  operation 
of  the  medicine  may  be  considered  as  poisonous. 

Poisonous  Effects,  The  phenomena  produced  by  poisonous  quan- 
tities of  cantharides  are  burning  pain  in  the  stomach,  nausea  and 
vomiting,  thirst,  dryness  and  constriction  of  the  throat  with  diffi- 
cult deglutition,  sometimes  ptyalism,  fetid  smell  of  the  breath, 
violent  gripings,  tenesmus,  bloody  stools,  exquisite  tenderness  of 
the  abdomen,  excruciating  pains  in  the  small  of  the  back,  loins, 
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and  hypogastric  region,  incessant  disposition  to  micturate  with 
the  discharge  of  a  few  drops  of  blood,  intense  and  durable  pria- 
pism, violent  uterine  irritation  in  women,  with  occasional  abortion 
in  pregnancy,  and  inflammation  more  or  less  extensive  of  the 
urinary  and  genital  apparatus,  sometimes  attended  with  gangrene. 
At  first  there  is  general  excitement  of  the  circulatory  system;  but, 
after  a  time,  the  system  sinks,  and  faintness,  feeble  pulse,  coldness 
of  the  surface,  general  sweats,  giddiness,  headache,  delirium  some- 
times furious,  convulsions  of  a  tetanic  character,  and  coma  ensue. 
Death  takes  place,  in  some  cases,  from  the  intensity  of  the  inflam- 
mation with  the  consequent  gangrene ;  in  others,  apparently  from 
the  poisonous  action  upon  the  brain.  A  fatal  result,  according  to 
Orfila,  has  taken  place  from  24  grains  of  the  powdered  flies;  and 
very  threatening  symptoms  are  known  to  have  ensued  from  a  fluid- 
ounce  of  the  tincture.  Upon  dissection,  the  marks  of  inflamma- 
tion, and  sometimes  of  gangrene  are  to  be  seen  in  the  mucous 
membrane  of  the  stomach  and  bowels,  and  in  that  of  the  urinary 
and  genital  organs,  and  of  congestion  in  the  brain. 

IVeatmeiU  of  the  Poisoning.  This  consists  in  the  evacuation  of  the 
cantharides  by  emetics  and  cathartics ;  with  the  free  use  of  demul- 
cent drinks;  opiates  by  the  mouth  and  rectum;  and  measures 
calculated  to  obviate  inflammation,  as  bleeding,  leeching,  emol- 
lients, the  warm  bath,  blistering,  and  the  antiphlogistic  regimen ; 
care  being  taken  to  obviate  prostration  by  a  due  amount  of  nutri- 
ment. 

Mode  of  Operating.  The  symptoms  of  gastric  and  intestinal  irri- 
tation or  inflammation  are  probably  mainly  due  to  the  direct 
action  of  the  poison  as  swallowed ;  those  exhibited  in  the  urino- 
genital  apparatus,  and  the  nervous  system,  upon  its  influence  after 
absorption.  This  influence,  though  universally  irritant,  is  directed 
especially  to  the  urinary  and  genital  organs,  and  the  whole  contents 
of  the  pelvis,  including  the  rectum;  and  a  proof  of  this  is  that  the 
same  e£Ebcts  are  often  produced  by  the  external  application  of  the 
flies,  though  seldom  to  so  serious  an  extent.  It  is  uncertain 
whether  the  nervous  symptoms  are  owing  to  the  direct  influence 
of  the  absorbed  poison  upon  the  nervous  centres,  or  to  the  reaction 
upon  these  of  the  inflammation  in  the  alimentary  canal,  and  urino- 
genital  apparatus.  In  favour  of  the  latter  opinion  is  the  circum- 
stance, that  they  generally  do  not  make  their  appearance  until 
some  time  after  the  others,  occasionally  not  until  several  days 
subsequent  to  the  introduction  of  the  poison. 
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There  is  very  great  difference  of  susceptibility,  in  different  indi- 
viduals, to  the  influence  of  cantharides,  and  especially  in  relation 
to  its  effects  on  the  urinary  organs.  In  some,  strangury  is  always 
induced  by  very  small  doses;  in  others,  large  quantities  may  be 
taken  Avithout  the  slightest  effect  of  the  kind. 

Therapeutic  Applicalum.  Cantharides  was  employed  habitually 
by  the  ancient  Greek  and  Soman  physicians.  As  a  therapeutic 
agent,  it  is  now  mainly  used  in  reference  to  its  influence  on  the 
urinary  and  genital  organs. 

In  dropsy,  it  is  asserted  to  have  been  occasionally  given  ipiith 
advantage  as  a  diuretic;  but  its  operation  in  this  way  is  too  un- 
certain to  be  relied  on  under  any  circumstances,  and,  in  many 
cases,  particularly  those  of  a  febrile  nature,  and  attended  with 
active  congestion  or  inflammation  of  th^  kidneys,  it  is  positively, 
and  very  strongly  contraindicated.  The  only  circumstances,  under 
which  it  would  be  appropriate  in  dropsy,  are  when  there  is  great 
torpor  of  the  kidneys,  without  the  least  evidence  of  vascular 
excitement  in  the  organ ;  and  even  then  it  should  be  used 
cautiously,  and  only  in  connexion  with  more  decided  diuretics. 

Its  most  beneficial  application  is  to  paralytic  or  very  debilttaiefi 
states  of  the  urino-genital  apparatus,  in  which  it  is  oflen  useful. 
It  may  be  employed,  in  all  these  cases,  when  the  affection  is  local 
and  functional,  or  when,  supposing  it  to  have  arisen  from  inflamma- 
tion in  the  parts,  or  from  lesions  of  the  nervous  centres,  there  is  rea- 
son to  believe  that  the  original  cause  has  ceased  to  act,  and  nothing 
but  the  debility  or  inability  remains.  The  special  affections  are 
the  same  as  those  already  mentioned  under  oil  of  turpentine  (see 
page  605);  namely,  retention  and  incontinence  of  urine^  the  former 
dependent  on  paralysis  or  weakness  of  the  muscular  coat  of  the 
bladder,  the  latter  on  the  same  condition  of  the  sphincters;  noc- 
turnal incontinence,  in  which  it  is  among  the  most  efficient  reme- 
dies; paralysis  of  the  sphincter  of  the  rectum  or  of  the  rectum  itself; 
obstinate  gleet  tind  leucorrhcea;  long  continuedcystfrrAosa;  some  cases 
of  spermatorrhoea,  purely  the  result  of  debility ;  impotence  and  ste- 
rility; and  amenorrhoea. 

It  has  been  used  with  asserted  advantage  in  diabetes;  but  in  the 
true  disease  of  that  name,  characterized  by  saccharine  urine,  it  is 
wholly  useless,  if  not  injurious.  In  certain  cases,  however,  of  sim- 
ple excessive  diuresis,  it  may  prove  useful,  like  the  oil  of  turpentine, 
when  the  affection  is  purely  functional,  and  especially  when  con- 
nected with  a  relaxed  or  atonic  state  of  the  kidneys. 
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It  is  supposed,  when  circulating  through  the  tissues,  to  be  capable 
of  exercising  an  excitant  and  alterative  influence  upon  their  ulti- 
mate structure,  so  as  to  prove  useful  in  certain  very  obstinate  local 
affections,  by  changing  the  nature  of  the  diseased  action.  Hence  it 
has  been  recommended  internally  in  old  and  indolent  ukera^ajid  espe- 
cially in  obstinate  cutaneous  eruptions.  In  the  latter  it  appears  to  have 
been  employed  by  the  ancients,  and,  in  recent  times,  has  been  again 
brought  into  notice  by  M.  Biett,  who  has  used  it  with  great  success. 
The  cases  to  which  it  is  applicable  are  the  scaly  affections,  as  pso- 
riasis  and  lepra,  and  eczema  and  impetigo  in  their  most  advanced 
and  scaly  stage.  But  these  are  the  very  affections  in  which  arsenic, 
in  small  and  perfectly  safe  doses,  operates  usually  with  great  effect, 
and  without  the  unpleasant  symptoms  so  apt  to  result  from  cantha- 
rides;  so  that  the  latter  is  comparatively  little  used. 

The  dose  of  cantharides  is  from  half  a  grain  to  two  grains,  which 
may  be  given  morning  and  evening,  in  the  form  of  pill.  The  tinc- 
ture, however,  is  always  preferable,  as  it  does  not,  like  the  fly  in 
substance,  come  undiluted  in  contact  with  the  coats  of  the  stomach. 
The  dose  of  it  is  from  fifteen  minims  to  a  fluidrachm;  the  latter 
quantity  containing  the  strength  of  nearly  two  grains  of  the  medi- 
cine, when  the  tincture  is  prepared  according  to  the  U.  S.  officinal 
directions.  It  should  be  given  in  a  wincglassful  of  water,  or  some 
demulcent  liquid. 


There  are  a  few  other  substances,  of  minor  importance,  which 
belong  to  the  stimulant  division  of  the  diuretics.  Of  these,  horse- 
radish, mustard,  and  garlic  merit  a  brief  notice. 

L  HOESE-RABISH.— Armoragia.  Z7.  aS'.,  Lond,^  Ed. 

Horse-radish  is  the  root  of  Cochlearia  Armoracia^  an  herbaceous 
perennial  plant,  indigenous  in  Europe,  but  everywhere  cultivated 
in  gardens  for  culinary  purposes. 

The  fresh  root  is  long,  tapering,  often  branched,  white,  fleshy,  of 
a  strong,  pungent  odour  when  bruised,  and  a  hot,  biting,  sweetish 
taste.  These  properties,  as  well  as  its  medical  virtues,  it  imparts 
to  water  and  alcohol.  They  are  dependent  on  a  volatile  oil,  which 
may  be  separated  by  distillation  with  water.  This  oil  is  extremely 
fugitive,  being  dissipated  by  the  drying  of  the  root,  and  wholly 
driven  off  by  boiling.  It  is  supposed  to  be  formed  by  certain 
reactions,  similar  to  those  which  take  place  in  mustard,  to  which 
the  reader  is  referred,  among  the  rubefacients.    It  is  only  in  the 
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recent  state  that  the  root  is  employed  in  medicine.    In  this  states  ii 
may  be  kept  for  a  long  time,  if  buried  in  dry  sand,  in  a  cool  place. 

Medical  Effects  and  Uses.  Horse-radish  is  an  active  local  irritant; 
haying  general  stimulating  properties,  with  a  disposition  to  increue 
the  secretions,  especially  that  of  urine.  Taken  into  the  stomach,  it 
stimulates  that  organ,  increasing  the  appetite,  and  invigorating  di- 
gestion; and  is  much  employed  as  a  condiment  for  this  parpoat 
It  also  has  carminative  properties.  Its  volatile  oil  is  absorbed,  and 
stimulates  the  circulation,  and  the  emunctories  as  it  escapes  throogk 
them.  In  over-doses,  it  sometimes  causes  vomiting.  In  medidne^ 
it  is  occasionally  used  as  a  diuretic  in  dropsy,  attended  with  a  feeble 
state  of  the  system,  impaired  digestion,  and  an  atonic  condition  of 
the  kidneys;  but  chiefly  in  connexion  with  other  diuretics.  It  has 
also  been  employed  in  cases  of  palsy  and  chronic  rheumaiism^  as  a 
preventive  and  remedy  in  scurvy^  as  a  masticaiory^  and  as  a  remedy 
in  Iioarseness.  For  the  last  mentioned  purpose  it  was  used  }ij  Dr. 
CuUen,  who  gave  it  in  the  form  of  syrup,  to  be  slowly  swallowed, 
in  doses  of  one  or  two  teaspoonfuls.  The  dose  of  the  root  in  snb- 
stance  is  half  a  drachm  or  more.  It  may  be  given  scraped  into  a 
soil  mass,  or  well  bruised.    It  may  also  be  administered  in  infosion. 

In/vsion  of  Horse-radish  (Infusum  Armoracls,  U.  &;  Ikfusui 
Armoraci^  Compositum,  Lend)  is  prepared  by  macerating  an 
ounce  of  horse-radish,  and  the  same  quantity  of  bruised  mustard- 
seeds,  in  a  pint  of  boiling  water.  The  dose  of  it  is  two  fluid- 
ounces,  three  or  four  times  a  day. 

A  Cornjyotind  Spirit  of  Horse-radish  (Spiritus  Armoraci^  Com- 
POSiTUS,  Lond.)  is  directed  by  the  London  College  to  be  prepared 
by  distilling  proof  spirit  from  horse-radish,  orange-peel,  and  nut- 
meg. It  is  an  elegant  stimulant  diuretic,  and  may  be  added  to 
diuretic  infusions  or  mixtures,  when  it  is  desirable  to  render  them 
more  stimulating  to  the  stomach,  the  system  generally,  and  the 
kidneys.  It  is  peculiarly  adapted  to  dropsical  affections  occurring 
in  drunkards.     The  dose  is  from  one  to  four  fluidrachms. 


XL  HTTSTAED. — SiNAPis.  U.  S.,  Lond^  Dub. — Sinapi.  BJ, 
Of  mustard  I  shall  treat  at  large  with  the  rubefacients.  I  have 
already  considered  it  as  emetic  and  laxative.  (See  jmges  443  and  463.) 
Its  general  effects  on  the  system  are  closely  analogous  to  those  of 
horse-radish;  being  stimulating  to  the  stomach,  circulation,  and 
emunctories,  especially  the  kidneys,  and  consequently  acting  occa- 
sionally as  a  diuretic.    In  this  capacity,  it  is  also  used  under  the 
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game  circumstances;  and,  indeed,  is  generally  given  in  dropsy, 
associated  with  that  medicine,  in  compound  infusion.  (See  Infusion 
if  Horse-radish^  above.) 

A  convenient  form  for  the  administration  of  mustard  as  a  stimu- 
lating diuretic  is  that  of  mustard-whey^  made  by  boiling  an  ounce 
of  the  bruised  seeds  or  powder  in  a  pint  of  milk,  and  straining. 
The  dose  is  a  wiueglassful,  several  times  a  day. 

A  compound  infusion  has  been  considerably  used  in  dropsy  with 
an  enfeebled  state  of  the  system,  prepared  by  macerating  in  four 
pints  of  hard  cider,  an  ounce,  each,  of  juniper  berries,  mustard 
seeds,  and  ginger  root,  all  well  bruised,  and  two  ounces,  each,  of 
parsley  root  and  horse-radish,  also  bruised.  The  dose  is  a  wine- 
glassful,  Your  times  a  day,  gradually  increased  if  required. 


m.  OAELIC— Allium.  ZJ.aS,  Ud. 

This  has  already  been  considered  as  a  nervous  stimulant.  When 
its  oil  is  absorbed,  it  passes  out  by  the  kidneys,  as  well  as  other 
emunctories,  and  sometifnes  operates  with  considerable  activity  as  a 
diuretic.  It  may  be  used  in  dropsy,  under  the  same'  circumstances 
as  horse-radish  and  mustard;  and,  moreover,  in  cases  of  that  disease 
associated,  as  it  not  unfrequently  is,  with  chronic  bronchial  disease, 
in  which  garlic  sometimes  acts  usefully  as  a  stimulating  expecto- 
rant. It  may  be  administered  in  substance,  bruised,  or  in  the  form 
of  syrup.  (See  Allium,  i.  624.) 
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DIAPHORETICS   or   SUDORIFICS. 

Diaphoretics  are  medicines  which  increase  perspiration.  This 
secretion  is  always  going  on  in  health,  though,  in  consequence  of 
the  vaporization  of  the  liquid  at  the  moment  of  elimination,  it  is 
ordinarily  insensible.  Any  one  may  convince  himself  of  this,  by 
holding  the  palm  of  his  hand  against  a  window-pane,  in  cold- 
weather.  The  glass  quickly  becomes  covered  with  the  condensed 
moisture.  Whether  the  perspiration  shall  be  insensible,  or  sensible 
in  the  form  of  sweat,  depends  partly  on  its  quantity,  and  partly  on 
the  condition  of  the  atmosphere  in  relation  to  moisture  or  dryness. 
When  the  air  is  very  dry,  the  perspited  fluid  is  instantaneously 
evaporated  after  extravasation,  and,  though  possibly  in  considerable 
quantity,  is  quite  insensible.  On  the  contrary,  in  a  very  moist 
condition  of  the  atmosphere,  the  escape  of  the  perspiration  in  the 
aeriform  state  may  be  entirely  prevented,  and,  even  without  any 
increase  of  secretion,  the  surface  of  the  body  may  be  bathed  in 
sweat.  There  is  consequently  no  difference  in  the  function  in  these 
two  opposite  states  of  the  surface ;  and  the  division  formerly  made 
of  this  class  of  medicines  into  diapJioretics  which  promote  the  insen- 
sible, and  sudorifics  which  promote  the  sensible  perspiration,  is  with- 
out any  foundation  in  fact. 

1.  Mode  of  Operation, 

Diaphoretics  may  operate  either  by  stimulating  the  perspiratory 
function,  or  by  relaxing  the  vessels  of  the  surface,  or  by  both 
methods  jointly.  They  also  operate  by  increasing  the  flow  of  blood 
through  the  skin,  and  the  fulness  of  the  blood-vessels. 

1.  By  Stimulating  the  Perspirafory  Function,  The  true  function 
of  perspiration  is  probably  performed  by  the  cell-structure  of  the 
sudoriferous  follicles,  and,  like  every  other  function,  is  capable  of 
being  excited  or  depressed  by  agents,  calculated  to  act  upon  the 
peculiar  susceptibilities  of  the  tissue  performing  it.  Certain  diapho- 
retics have  the  property  of  stimulating  the  secreting  tissue,  acnd  of 
thus  increasing  the  secretion.     It  is  not  impossible  that  such  a 


.  I.]  DIAPHOBETICS.  627 

ttimulation  may  be  exercised  sympathetically,  by  an  impression 
irst  made  on  the  mucous  coat  of  the  stomach  or  elsewhere,  and 
rhence  transmitted  through  nervous  centres  to  the  skin.  I  do  not 
enow  any  medicine  of  which  this  mode  of  action  can  be  predicated 
Brith  certainty,  or  even  great  probability ;  but  heat  undoubtedly, 
[  think,  acts  in  this  way.     On  this  point  more  will  be  said  directly. 

The  probability  is,  that  all  the  diaphoretic  medicines  which  act 
by  stimulating  the  function,  do  so  directly  by  contact  with  the 
leereting  tissue,  to  which  they  are  conveyed  with  the  blood,  after 
baying  been  absorbed.  There  are  certain  medicines  which  appear 
to  have  a  special  tendency  to  operate  upon  the  perspiratory  func- 
tion; or,  to  speak  more  precisely,  to  the  influence  of  which  this 
ftinction  is  peculiarly  or  specially  susceptible.  These  medicines 
ire  preeminently  diaphoretic.  There  are  others,  which,  in  conse- 
quence of  their  irritant  properties,  cannot  be  tolerated  in  the  circu- 
ktion,  and  are  thrown  off  indifferently  by  the  emunctories  intended 
to  purify  the  blood,  or  by  that  one  of  them  to  which  circumstances 
particularly  direct  their  action.  These  medicines  may  be  diapho- 
retic, diuretic,  or  purgative,  according  to  the  chfuracter  of  the 
influences  with  which  they  may  be  conjoined.  They  will  often 
operate  powerfully  as  diaphoretics,  when  aided  by  certain  states  of 
the  system,  and  certain  modes  of  adntinistration.  As  the  skin  and 
kidneys  are  the  chief  emunctories  for  the  elimination  of  absorbed 
and  unacceptable  matters  in  the  blood,  the  substances  just  referred 
lo  usually  escape  through  one  of  these  routes,  and,  in  doing  so, 
stimulate  the  functions  respectively,  and  consequently  produce 
either  diaphoresis  or  diuresis.  But,  as  previously  explained  in 
the  general  observations  on  diuretics,  there  is  a  certain  antagonism 
between  these  functions,  through  which  it  happens  that,  if  one  is 
promoted  in  excess,  the  other  is  proportionably  diminished,  and  if 
one  is  diminished,  the  other  is  promoted.  Consequently,  medicines 
are  seldom  decidedly  diaphoretic  and  diuretic  at  the  same  time.  It 
has  been  before  stated  that  cold  has  a  tendency  to  suppress  perspi- 
ration, and  to  direct  action  to  the  kidneys.  The  medicines  now 
nferred  to  will,  therefore,  prove  diuretic  when  cold  is  made  to 
cooperate  with  them.  Heat,  on  the  contrary,  has  the  direct  effect 
of  determining  to  the  surface.  Hence  they  become  diaphoretic 
when  assisted  by  this  agent. 

There  is,  to  a  certain  extent,  a  similar  antagonism  between  the 
skin  and  the  bowels.  If  the  medicines  now  under  consideration  be 
given  conjointly  with  cathartics,  oven  though  absorbed,  they  will 
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often  aid  in  the  cathartie  effect  rather  than  operate  either  oa  the 
skin  or  kidneys;  but,  combined  with  opium,  which  restniu 
catharsis,  while  it  stimulates  the  perspiratory  function,  they  will 
prove  powerfully  diaphoretic,  especially  if  aided  by  warmth. 

2.  By  Relaxing  the  Vessels  of  the  Skin.  There  is  certainly  a  grot 
difference,  at  different  times,  in  the  vital  cohesion  or  tone  of  the 
small  blood-vessels,  according  to  the  varying  influences  to  wbich 
they  are  exposed,  which  very  much  affects  the  amount  and  rapidity 
of  the  transpiration  through  them  of  the  watery  portion  of  the  blooi 
With  their  healthy  degree  of  tone  or  firmness,  only  such  an  anx>iut 
of  liquid  escapes  as  is  necessary  to  give  due  soflness  and  lubricity  to 
the  tissues.  When,  however,  they  become  feeble  and  relaxed,  tlis 
watery  parts  of  the  blood  pass  through  them  with  little  resistaoce^ 
and  often  in  great  abundance.  Hence  the  copious  night-sweats  of 
debility,  occurring  when,  in  consequence  of  sleep,  the  organic  fano- 
tions  are  in  their  lowest  state  of  activity.  Hence,  too,  the  cold  sweiti 
with  which  the  body  is  often  bathed  in  the  last  stage  of  vital  pros- 
tration. Now,  whatever  agency,  in  the  state  of  health,  prodootta 
similar  relaxation  of  the  cutaneous  vessels,  may  occasion  a  similir 
transudation  of  liquid,  and  thus  act  as  diaphoretics.  All  nauseating 
substances  have  this  property.  Nothing  is  probably  so  relaxiog  to 
the  surface  as  a  state  of  extreme  nausea.  Hence  the  nauseanng 
emetics  are  all,  in  certain  doses,  diaphoretic.  It  is  not,  hovew, 
the  proper  secretory  function  of  perspiration,  or  the  activity  of  tiie 
sudoriferous  cells,  which  they  promote;  but  only  the  exusmotic 
transpiration.  Nevertheless,  they  are  often  equally  efficient  » 
remedies. 

If,  with  the  relaxed  condition  of  the  capillaries  or  small  blood- 
vessels jnst  rofcrred  to,  there  be  a  more  rapid  current  of  blood 
through  the  vessels,  or  a  greater  distention  of  them,  the  transpin- 
tion  must  be  increased,  because  the  proportion  of  liquid  from  whick 
it  proceeds  in  a  given  time  is  increased.  Hence  the  nighi-swetf 
of  phthisis  and  other  states  of  debility  are  usually  greatest,  wben. 
along  with  a  certain  amount  of  relaxation,  there  is  a  frequent  pol* 
If,  then,  one  of  the  nauseating  and  relaxing  diaphoretics  beaccoffl- 
panied  with  some  influence  which  shall  increase  the  flow  of  blood 
through  the  vessels,  or  the  bulk  of  liquid  in  them,  its  action  will  be 
greatly  promoted.  In  this  way,  in  part,  may  be  explained  the 
powerful  diaphoretic  influence  of  Dover's  powder;  the  opium  rtiiw- 
lating  the  movement  of  the  blood  through  the  capillariei^  vUklki 
ipecacuanha  relaxes  their  coats. 
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In  the  febrile  state,  the  skin  is  usually  hot  and  dry,  while  the 
blood  flows  through  it  more  copiously,  and  more  rapidly  than  in 
health.  The  tissue  is  excited  beyond  the  point  at  which  it  can 
perform  the  function  of  perspiration.  The  effect  is  only  in  obe- 
dience to  the  universal  law,  that  a  moderate  stimulation  increases 
function,  a  greater  deranges  it,  and  a  still  greater  diminishes  or  sus- 
pends it.  The  last  condition  is  present  in  the  state  of  fever  alluded 
to.  It  is  not  only  the  cell-function  that  is  suppressed,  but  the 
transpiratory  also,  in  consequence  of  the  excessive  cohesion  of  the 
vascular  coats  under  the  excessive  irritation.  Now  all  that  is 
wanting,  in  such  a  case,  is  to  reduce  the  excitement  to  the  first 
condition  above  mentioned,  that,  namely,  at  which  function  is  in- 
creased ;  and  copious  perspiration  will  take  place.  The  follicles  will 
secrete,  and  the  vessels  transpire,  beyond  the  mean  amount.  Hence, 
refrigerating  and  relaxing  substances  act  powerfully  as  diapho- 
retics in  the  febrile  state.  Tartar  emetic  and  citrate  of  potassa  ope- 
rate partly  in  this  way ;  and  a  draught  of  cold  water,  or  sponging 
the  excited  surface  with  cool  liquids,  by  which  the  excitement  is 
reduced,  are  often  followed  by  a  gentle  perspiration.  A  warm  bath, 
or  sponging  with  warm  water,  has  a  similar  effect  by  the  direct 
relaxing  influence  of  the  moisture. 

3.  By  tlie  Tivo  Methods  Jointly,  Some  medicines  combine  the 
two  modes  of  action  above  considered.  They  at  once  stimulate  ' 
the  cell-function  by  which  they  are  eliminated,  and  relax  the  coats 
of  the  vessels  so  as  to  favour  transudation.  The  antimonials  and 
ipecacuanha  may  be  supposed  to  act  in  this  way.  By  a  slight  nau- 
seating impression  on  the  stomach,  scarcely  sensible  to  the  patient, 
they  sympathetically  relax  the  vessels ;  while,  by  entering  the  cir- 
culation, and  coming  into  contact  with  the  sweat-producing  cells, 
they  stimulate  them  into  greater  activity.  If  now,  some  influence 
be  added  which  will  augment  the  rapidity  of  the  flow  of  blood  in 
the  part,  and  fill  the  vessels  beyond  the  normal  degree,  the  eflfect 
is  still  further  augmented.  Such  an  influence  is  obtained  by  the 
addition  of  opium,  the  application  of  warmth,  and  the  free  use  of 
water. 

4.  By  Filling  the  Cutaneous  Vessels.  Little  more  need  be  said 
upon  this  method  of  producing  diaphoresis  than  what  has  been 
above  incidentally  stated.  No  fact  in  physiology  is  better  esta- 
blished, than  that  distention  of  the  vessels,  favours  the  elimination 
of  their  contents.  This  condition  is  produced  by  the  free  use  of 
drinks,  which  are  absorbed  almost  as  rapidly  as  swallowed.    But 
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it  is  the  whole  general  circulatioD  that  is  affected.  If  circumstaDces 
call  some  one  eliminating  function  into  especial  action,  it  is  through 
this  that  the  liquid  escapes.  Warmth  directs  to  the  skin.  Hence 
the  drinking  of  warm  or  hot  water  is  a  powerful  promoter  of  per- 
spiration. 

5.  Increased  Rapidity  of  the  Current.  This  also  has  been  inci- 
dentally mentioned  as  among  the  influences  promotive  of  the  per- 
spiratory function.  More  blood  is  offered  in  a  given  time  to  the 
cells,  which  are  also  excited  by  its  presence;  while  the  transuding 
process  must  go  on  with  proportionate  increase  of  rapidity,  if  the 
tonicity  of  the  vascular  coats  is  not  augmented.  Hence,  simple 
stimulation,  directed  especially  to  the  skin,  often  produces  a  pow- 
erful diaphoretic  effect,  if  kept  within  due  bounds.  Beyond  a  cer- 
tain point,  it  will  derange  or  check  the  function.  Hence  the  addi- 
tional efficiency  given  to  water  by  heat  and  gently  stimulating 
substances,  such  as  the  milder  aromatics.  Hot  herb  teas  are  noto- 
rious for  their  powerful  diaphoretic  action.  Balm,  the  minis,  sage, 
catnep,  chamomile,  and  eupatorium,  given  in  hot  infusion,  while  the 
patient  is  kept  warm  in  bed,  operate  very  efficiently  in  this  way ; 
and  are  often  given  with  advantage  at  the  commencement  of  certain 
inflammatory  affections,  particularly  catarrh  and  rheumatism. 

2.  Therapeutic  Effects. 

1.  Diaphoretics  are  often  useful  by  relieving  the  heat  and  dry- 
ness of  the  surface,  which  is  so  common  in  febrile  diseases,  whether 
idiopathic  or  symptomatic,  and  which  operates  injuriously  upon  the 
disease,  by  its  irritant  reaction  on  the  system.  Upon  this  prin- 
ciple alone,  were  there  no  other  ground  for  their  use,  they  would 
prove  beneficial  in  all  cases  oi  fever  with  a  hot,  dry  skin, 

2.  They  deplete  from  the  blood-vesseb,  and  sometimes  very  co- 
piously. It  is  not  only  the  watery  parts  of  the  blood  that  are 
carried  off  under  their  influence,  but  the  salts,  and,  to  a  certain 
extent,  the  organic  constituents  also.  Hence,  copious  sweating  is 
very  debilitating.  Every  one  knows  how  exhausting  to  the  strength 
are  the  night-sweats  of  hectic  and  of  convalescence.  From  this 
effect  of  diaphoretics,  they  may  often  be  serviceably  employed  in 
inflammatory  and  febrile  diseases,  in  which  the  blood  is  too  rich,  and 
the  general  condition  of  the  system  sthenic. 

8.  Diaphoretics  promote  absorption  by  their  depletory  influence, 
and  on  this  principle  are  sometimes  used  very  happily  in  dropsy. 
I  have  known  severe  dropsy  to  yield  to  this  class  of  medicines,  in 
which  diuretics  had  been  employed  without  effect. 
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4.  They  act  revuUively  towards  the  surface  of  the  body  from 
the  interior  organs.  In  this  way,  they  are  useful  in  all  the  inte- 
rior inflammations  and  vascular  irritations;  but  are  especially  eilica- 
cioQS  in  inflammatory  conditions  of  the  mucous  and  serous  tissues, 
as  in  bronchitis,  enteritis,  dysentery,  peritonitis,  &c.  It  is  probably 
upon  this  principle,  partly,  that  they  act  favourably  in  the  different 
forms  of  rheumatism.  In  mmhid  diuresis  and  in  diarrhoea,  they 
also  act  favourably  by  diversion  to  the  surface,  and  substituting  one 
diflcfaarge  for  another.  In  eruptive  affections,  whether  febrile  or 
not,  diaphoretics  sometimes  serve  an  excellent  purpose,  upon  this 
principle  of  derivation,  by  inviting  a  retarded  or  repelled  eruption 
to  the  surface,  and  thus  relieving  internal  irritation. 

5.  They  eliminate  noxious  matters  from  the  blood,  and  may  often 
possibly  operate  usefully  in  this  way,  when  given  to  meet  other 
indications.  Little,  however,  is  known  with  certainty  and  precision 
npon  this  point.  It  is  probable  that  they  act  usefully  upon  this 
depurating   principle,  in   gout,  rheumatism,  and  various  idiopathic 

fevers.  In  calculous  affections,  also,  when  acid  in  the  circulation 
may  dispose  to  the  deposition  of  uric  acid  in  the  urine,  it  is  possi- 
ble that  diaphoretics  may  prove  useful,  by  eliminating  the  offend- 
ing matter  through  the  skin. 

6.  Certain  diseases  show  a  tendency  to  pass  off  with  copious 
sweating.  It  has  been  thought  that  nature  might  be  advantageously 
imitated  by  the  use  of  diaphoretics,  and  an  earlier  solution  of  the 
disease  thus  obtained,  than  if  it  were  left  to  its  ordinary  course. 
There  is  probably  some  ground  for  this  supposition.    In  miasmatic 

fevers,  I  have  little  doubt  that  we  may  thus  often  lessen  the  dura- 
tion, and  efiEect  a  more  complete  solution  of  the  paroxysms;  convert- 
ing an  almost  continuous  fever  into  a  distinct  remittent,  a  remittent 
into  an  intermittent,  and  a  doubtful  intermittent,  with  long  parox- 
ysms, into  one  in  which  the  apyrexia  is  more  complete,  and  the 
paroxysms  shorter. 

7.  It  sometimes  happens  that  the  skin  falls  into  an  inactive  or 
torpid  state,  and  ceases  to  perform  its  function  properly;  in  conse- 
quence of  which,  the  blood  may  become  impure,  and  various  inter- 
nal irritations,  whether  of  a  vascular  or  nervous  character,  may 
arise.  There  is  here  an  obvious  indication  for  the  use  of  diapho- 
retics, and  especially  those  of  a  somewhat  stimulating  character. 
It  is  in  this  way,  probably,  in  part,  that  the  stimulating  diaphore- 
tics prove  useful  in  chronic  rheumatism,  scrofula,  secondary  syphilis, 
and  other  cachectic  conditions  of  the  system. 
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3.  Administration. 

If  copious  perspiration  is  desired,  the  patient  should  J>e  confined 
to  bed,  and  clothed  with  light  flannel  or  other  woollen  tissue  next 
th6  skin,  or  placed  between  woollen  blankets.  The  reason  for  this 
is  that  wool,  on  account  of  its  slow  power  of  conduction,  prevents 
the  rapid  escape  of  heat,  and  obviates  the  danger  of  accidental  ex- 
posure.of  the  surface,  and  a  consequent  premature  checking  of  the 
perspiration. 

If  the  pulse  is  full  and  strong,  and  the  general  excitement  con- 
siderable, it  will  generally  be  advisable  to  precede  the  diaphoretic 
by  measures  calculated  to  diminish  plethora,  and  reduce  action,  so 
as  both  to  favour  the  absorption  of  the  medicine,  and  to  bring  the 
cutaneous  excitation  down  to  the  secreting  point.  For  this  pur- 
pose, the  appropriate  measures  are  bleeding,  when  called  for  by 
other  considerations  also,  the  saline  purgatives,  the  antimonials  with 
a  view  to  their  sedative  influence,  and  a  low  diet. 

If  it  is  desired  that  the  diaphoretic  should  act  profusely,  it  ought 
to  be  accompanied  with  warm  diluent  drinks,  as  balm  tea,  hot 
lemonade,  hot  molasses  and  water,  &c.,  or  some  one  of  the  gently 
stimulating  infusions  already  mentioned. 

During  the  continuance  of  the  diaphoresis,  purgation  and  diuresis 
should,  as  a  general  rule,  be  avoided,  and,  if  existing,  should  be  sup- 
pressed by  appropriate  measures,  as  by  warmth  in  reference  to  the 
latter,  and  by  opiates  in  reference  to  both. 

HEAT  ASD  WATEE  AS  DIAPHOEETICS. 

The  reader  is  already  familiar  with  the  eflect  of  heat  in  promoting 
perspiration.  Why  this  power  should  have  been  given  to  it,  will 
bo  rendered  obvious  by  a  moment's  consideration.  Heat  above  the 
normal  standard  is  injurious  to  the  system,  and  must  be  abated. 
Perspiration,  through  the  evaporation  of  the  liquid  upon  the  sur- 
face, at  the  moment  of  elimination,  and  the  consequent  absorption 
of  free  heat  in  the  vapour,  has  the  cflFect  of  reducing  or  keeping 
down  the  temperature  of  the  surface,  and  secondarily  of  the  system 
at  large.  Now,  the  perspiratory  function  has  been  made  such,  in 
its  susceptibilities,  as  to  feel  and  respond  to  the  influence  of  heat, 
whether  applied  directly  to  the  skin,  or  operating  on  it  through  the 
nervous  centres,  from  any  other  point  of  accumulation,  especially 
the  stomach.  Efot  wat^r,  therefore,  taken  into  the  stomach  imme- 
diately brings  on  perspiration  through  this  sympathetic  action. 
When  employed,  however,  as  a  diaphoretic  agent,  it  is  important 
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not  to  use  it  in  excess,  as  otherwise  we  may  overshoot  the  mark, 
and  entirely  suppress  the  function  of  the  skin  by  over-excitement. 
In  a  state  of  health,  there  js  scarcely  any  supportable  degree  of 
heat  which  will  not  cause  perspiration;  but,  when  the  skin  is  already 
hot  and  dry,  as  in  fever,  the  addition  of  heat  will  often  only  serve 
to  aggravate  the  affection. 

Exercise  generally  promotes  perspiration.  This  happens  in  part 
because  the  current  of  blood  is  transmitted  more  rapidly  through 
the  skin ;  but  the  chief  cause  is  probably  the  generation  of  heat  by 
the  exercise,  which,  should  it  be  in  excess,  promotes  perspiration 
in  order  that  it  may  be  reduced  to  the  just  point. 

Dry  heat  will  generally  produce  a  diaphoretic  effect; -but  this  is 
much  increased  by  the  conjoint  influence  of  moisture.  Water  fa- 
vours diaphoresis  by  its  relaxing  effect  upon  the  coats  of  the  vessels, 
and,  when  taken  internally,  by  adding  to  the  volume  of  the  blood. 
It,  therefore,  brings  quite  different  agencies  in  aid  of  the  heat,  which 
operates  only  by  increasing  the  current  through  the  vessels,  and 
immediately  stimulating  the  function  of  the  sudoriferous  follicles. 
There  are  consequently  few  agencies  more  powerful  as  diaphoretics 
than  that  exercised  by  a  combination  of  heat  and  water. 

Of  the  different  modes  of  applying  heat,  whether  moist  or  dry, 
internally  or  externally,  sufficient  has  been  said  either  above,  or 
under  the  head  of  the  diffusible  stimulants,  to  which  the  reader  is 
referred.  (See  vol.  i.  p.  488  to  p,  499.) 

Therapeutic  Application.  Moist  heat  is  often  highly  advantageous 
as  a  diaphoretic,  at  the  very  commencement  of  various  inflamma- 
tions, before  the  disease  has  become  firmly  fixed,  or  the  febrile  phe- 
nomena fully  developed.  This  remark  is  especially  true  of  catar- 
rhal aiid  a:\gino8e  affections^  and  acute  or  subacute  rheumatism.  It  is 
usually  employed  in  such  cases  internally,  in  the  form  of  hot  teas, 
given  at  bedtime ;  but  is  equally  efiectual  when  externally  used,  as 
by  a  vapour  baHi.  Care,  however,  is  always  necessary,  in  these 
cases,  to  avoid  exposure  to  the  cold  next  morning.  I  have  known 
serious  internal  inflammation  result  from  a  neglect  of  this  caution. 

In  chronic  inflammation^  and  especially  in  chronic  rheumatism^ 
the  sudorific  influence  of  either  dry  or  moist  heat,  externally  cm- 
ployed,  is  often  extremely  serviceable.  It  may  be  used  also  in 
chronic  gout  and  chronic  paralysis ;  and,  in  chronic  skin  affections^  it  is 
among  the  most  efficacious  remedies  to  which  we  can  have  recourse. 

It  may  be  employed  also  to  hasten  the  appearance  of  eruptions, 
and  to  invite  the  return  of  those  which  have  been  repelled. 
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In  chronic  enteritis^  diarrhoea,  and  dysentery,  chronic  calculous  affec- 
timis  connected  with  the  deposition  of  uric  acid,  obstinate  dropsies 
especially  when  dependent  on  disease  of  the  kidneys,  and  all  cases 
of  obscure  disease,  in  which  the  existence  of  a  poison  in  the  blood 
may  be  suspected^  which  there  may  be  a  hope  of  eliminating  by 
the  skin,  indications  are  offered  for  the  use  of  this  remedy. 


The  diaphoretics  may  be  arranged  in  three  divisions,  each  cha- 
racterized by  distinctive  properties;  1.  the  nauseating,  2.  the  refri- 
gerant, and  3.  the  stimulating  or  alterative. 

1.  Nauseating  Diaphoretics. 

All  emetic  substances,  which  have  the  nauseating  property  in 
any  considerable  degree,  are  capable  of  operating  as  diaphoretics. 
In  the  condition  of  nausea,  as  explained  in  the  preceding  general 
observations,  there  is  a  universal  relaxation  of  the  cutaneous  capil- 
laries, by  which  the  watery  parts  of  the  blood  are  permitted  to 
ooze  through  their  coats,  constituting  perspiration.  Whether  this 
transudation  is  a  mere  mechanical  process,  or  regulated  in  some 
measure  by  the  vital  force,  is  a  question  which  it  would  not  be 
easy  to  solve;  but  this  fact  is  evident,  that  it  is  not  the  unaltered 
liquor  sanguinis  that  exudes,  for  the  liquid  neither  coagulates  spon- 
taneously like  fibrin,  nor  with  the  aid  of  heat  like  idbumen.  It, 
therefore,  undergoes  some  modification  in  its  passage,  which  is  pro- 
bably owing  to  the  influence  of  the  membranous  tissue  through 
which  it  oozes;  but  whether  this  influence  is  physical  or  vital  has 
not  been  determined.  Whatever  may  be  the  fact  in  this  respect, 
the  exudation  appears  to  be  quite  distinct  from  the  process  by 
which  the  follicular  cells  elaborate  the  proper  perspiratory  secretion. 

But  these  medicines  will  often  produce  a  diaphoretic  effect  in 
doses  insufficient  to  cause  any  sensible  nausea.  It  is  probable, 
nevertheless,  that  they  still  exercise  on  the  nervous  centres  a  de- 
gree of  the  same  influence,  which,  though  it  may  not  be  strong 
enough  to  give  rise  to  the  positive  sensation  of  nausea,  may  occa- 
sion, in  a  slighter  degree,  the  relaxation  of  sur&ce  characteristic 
of  the  nauseating  influence. 

There  is,  however,  an  additional  method  in  which  some,  if  not  all 
of  the  nauseating  diaphoretics  operate.  The  perspiratory  effect 
first  mentioned  results  from  a  sympathetic  impression  made  on  the 
surface  through  the  nervous  centres.  That  now  referred  to  pro- 
ceeds from  their  absorption,  and  direct  excitant  influence  on  the 
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proper  secretory  strticture  of  the  skin.   I  have  no  doubt  that  tartar 
emetic  at  least  operates  in  this  double  way. 

Though  all  the  nauseating  medicines  are  diaphoretic,  there  are 
only  two  which  are  much  used  in  this  country,  namely,  tartar 
emetic,  and  ipecacuanha.  The  other  preparations  of  antimony  are 
Bometimes  employed,  especially  in  Europe;  and  American  prac- 
titioners occasionally  resort  to  our  indigenous  emetics,  as  sanguin- 
aria  and  lobelia;  but  all  the  advantages  that  are  afforded  by  these 
substances  as  diaphoretics  can  be  equally  obtained  from  the  two 
first  mentioned,  to  which  I  shall  confine  my  observations.  For  all 
that  is  necessary  to  be  known  in  relation  to  the  other  antimonials, 
the  reader  is  referred  to  the  article  on  the  preparations  of  antimony, 
under  the  arterial  sedatives  (ii.  78);  and  lobelia  and  sanguinaria 
will  be  found  described  among  the  emetics. 

I.  TARTRATE  OF  ANTIMONY  AND  POTASSA. 

ANTIMONII  ET  POTASS.E  TARTRAS.  U.S. 

Syn,  Tartar  Emetic. 

The  mode  of  preparing  this  substance,  its  properties,  effects  on 
the  system,  and  therapeutic  applications  as  an  arterial  sedative,  have 
been  already  fully  considered  (ii.  57).  It  is  now  to  be  treated  of 
only  as  a  diaphoretic.  In  this  capacity,  it  is  applicable  to  all  cases 
of  febrile  and  inflammatory  disease,  in  which  there  is  a  sthenic 
condition  of  system,  without  irritability  of  the  stomach,  or  inflam- 
mation of  the  small  intestines.  There  might  be  danger,  in  this 
condition  of  the  stomach  and  bowels,  that  it  would  add  injuriously 
to  the  existing  irritation  by  its  contact  with  the  membrane.  Dysen- 
tery is  not  excepted  from  the  general  rule ;  because  the  medicine 
is  probably,  in  great  measure,  or  wholly  absorbed  before  it  reaches 
this  part  of  the  alimentary  canal.  In  a  typhoid  state  of  fever,  even 
though  accompanied  with  a  hot  dry  skin,  I  would  not  recommend 
it,  as  I  should  apprehend  that  it  might  still  further  injure  the  blood 
already  impaired,  and  aid  in  depressing  the  already  too  much  de- 
pressed forces  of  the  system.  It  is  especially  contraindicated  in 
enleric  or  typhoid/ever^  not  only  by  its  depressing  property,  but  by 
its  probable  irritant  action  on  the  diseased  ileum. 

The  dose  of  tartar  emetic,  as  a  diaphoretic,  is  from  one-twelfth 
to  one-quarter  of  a  grain;  one-sixth  or  one-eighth  being  the  usual 
quantity  used.    The  dose  should  be  repeated  every  hour,  two,  or 
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three  hours.  Should  it  nauseate  in  these  doses,  they  may  be  di- 
minished ;  should  it  produce  no  effect  whatever,  they  may  be  gra- 
dually and  cautiously  increased.  Not  unfrequently  the  antimonial 
disturbs  the  bowels;  in  which  case  a  little  laudanum,  or  other  pre- 
paration of  opium,  may  be  given  with  it.  The  medicine  is  best 
administered  dissolved  in  water.  Antimonial  loine  may  be  substi- 
tuted, if  the  watery  solution  cannot  be  had.  From  twenty  minims 
to  a  fluidrachm  is  the  diaphoretic  dose  for  an  adult. 


II.  IPECACUANHA.  U.S.,  Lond.,  Ed.,  Dub. 

For  a  general  account  of  ipecacuanha  the  reader  is  referred  to 
the  emetics  (ii.  4S3).  As  a  diaphoretic  it  is  very  seldom  given 
alone,  and,  when  thus  given,  is  not  capable  of  producing  any  con- 
siderable effect,  unless  in  doses  which  would  discompose  the  sto- 
mach. I  am,  however,  in  the  habit  of  using  it  in  cases  in  which, 
without  producing  copious  diaphoresis,  it  is  desirable  to  keep  the 
skin  in  a  soft,  rather  moist  state.  In  the  second  stage  of  enteric  or 
typhoid  fever,  when  the  mouth  and  surface  of  the  body  are  dis- 
posed to  be  dry,  and  the  secretions  generally  are  deficient,  and  in 
analogous  conditions  in  other  fevers,  I  am  in  the  habit  of  giving 
very  small  and  frequently  repeated  doses,  conjoined  with  small 
doses  of  the  blue  mass.  One  grain  of  the  mercurial  preparation, 
with  one-sixth  or  one-eighth  of  a  grain  of  ipecacuanha,  may  be 
given  every  two  hours,  till  some  effect  on  the  mouth  is  discovered, 
or  occasion  for  its  use  no  longer  exists.  The  ordinary  full  diapho- 
retic dose  is  a  grain,  which  may  be  repeated  every  four,  six,  or 
eight  hours.  If  it  nauseate  in  this  quantity,  the  dose  may  be  di- 
minished, and  repeated  more  frequently. 

Ipecacuanha  and  Opium. — Conjoined  with  opium,  ipecacoanha 
acquires  great  diaphoretic  powers,  which  render  this  compound  a 
most  valuable  medicine  in  numerous  diseases.  Some  have  sup- 
posed that  but  little  of  the  power  of  this  mixture  is  due  to  the 
ipecacuanha;  the  opium  being,  in  their  opinion,  the  main,  or  almost 
exclusive  diaphoretic  ingredient.  But  I  am  convinced  that  this  is 
an  error.  Opium  certainly  will  sometimes  act  with  considerable  en- 
ergy as  a  diaphoretic ;  but  it  very  often  fails,  and  cannot  alone  be 
relied  on.  The  addition  of  ipecacuanha  is  essential  to- the  full  dia- 
phoretic effect;  and  powers  are  evolved  by  the  combination  which 
neither  ingredient  alone  would  exercise.    This  will  be  obvious  when 
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its  method  of  operating  is  considered.  Opium  stimulates  the  capillary 
eircuIatioD,  and  has  some  excitant  effect  on  the  proper  perspiratory 
(hnction;  ipecacuanha  relaxes  the  coats  of  the  vessels  so  as  to  keep 
them  within  the  transuding  point,  while  it  also  stimulates  the  proper 
hnction ;  if  now  warm  drink  be  added  to  fill  the  blood-vessels,  we 
have  a  combination  of  all  the  most  powerful  diaphoretic  influences. 

The  stimulant  and  narcotic  properties  of  the  opium  limit  the 
employment  of  this  combination.  It  is  true  that  these  properties 
ire  somewhat  modified  by  the  ipecacuanha,  so  as  to  render  the 
preparation  applicable  where  we  might  hesitate  to  employ  opium 
alone;  but  still  they  are  by  no  means  annihilated;  and  it  would  not 
be  proper  to  administer  the  medicine  in  states  of  the  highest  in- 
flammatory excitement,  with  a  full,  strong  pulse,  nor  in  others  in 
which  there  might  bo  active  congestion  or  inflammation  of  the 
brain.  In  all  such  cases,  the  excitement  should  bo  lowered  by  de- 
pletory measures,  and  the  cerebral  symptoms  removed,  before  ven- 
taring  upon  this  diaphoretic. 

Therapeutic  Application,  The  combination  of  opium  and  ipecacu- 
anha is  peculiarly  applicable  to  inflammatory  complaints,  after  the 
reduction  of  excitement.  It  operates  beneficially  by  revulsion  to 
the  surface,  depletion,  the  relief  of  pain,  and  the  quieting  of  nerv- 
ous irritation,  which  always  forms  an  essential  part  of  every  inflam- 
mation. It  is  especially  useful  when  the  inflammation  is  complicated 
with  typhoid  phenomena.  In  all  these  affections,  it  is  very  often 
aoBociated  with  calomel  or  other  preparation  of  mercury;  which  is 
usually  indicated,  if  at  all  required  in  the  case,  at  the  same  stage. 

It  is  unnecessary  to  particularize  the  several  phlegmasias  in  which 
ihe  combination  may  be  used.  It  may  be  given  in  all,  with  the 
exception  of  those  of  the  brain,  and  of  the  bronchial  mucous  mem- 
brane, in  which  it  is  generally  contraindicated,  especially  before  free 
expectoration  has  taken  place,  by  the  effect  of  opium  in  checking 
the  bronchial  secretion.  But  those  to  which  it  is  most  applicable 
are  mucous  enteritis^  dysentery^  and  peritonitis.  As  a  general  rule,  it 
may  be  given  every  night  at  bedtime,  after  the  third  day  of  the 
disease,  if  the  patient  has  been  duly  depleted.  In  typhoid  cases,  it 
may  be  given  earlier. 

In  acute  rheumatism^  it  is  one  of  the  remedies  most  relied  on. 
After  a  few  days  appropriated  to  the  requisite  depletory  measures, 
a  full  dose  may  be  given  every  eight,  six,  or  four  hours,  so  as  to 
sustain  a  steady  diaphoretic  and  anodyne  effect.  In  this  complaint, 
also,  it  is  very  advantageously  associated  with  calomel,  with  a  view 
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to  mercurialism,  if  the  disease  do  not  show  a  dispoeition  to  enter 
into  convalescence  in  eight  or  ten  daya 

In  ffout  it  is  often  useful,  in  the  full  dose,  given  at  bedtime. 

In  the  course  of  the  idiopathic  fei^ers^  when  associated  with  disor- 
dered nervous  phenomena,  especially  want  of  sleep,  it  may  often  be 
advantageously  given  at  night,  when  not  oontraindicated  by  too  high 
arterial  excitement,  or  vascular  irritation  of  the  brain.  In  these 
fevers,  when  of  the  low  or  typhoid  character,  it  is  an  excellent 
remedy,  exhibited  as  a  stimulant  and  diaphoretic^  in  small  doses,  at 
regular  intervals,  through  the  twenty-four  hours. 

It  is  one  of  the  most  efficacious  remedies  in  dtarrtuBOj  afl^r  the 
bowels  have  been  disembarrassed  of  any  irritating  matter;  and  in 
the  various  hemorrhages^  especially  the  uterine,  when  not  attended 
with  arterial  excitement,  it  often  answers  an  excellent  purpose. 

In  some  cases  of  dropsy^  which  have  failed  to  yield  to  diuretics 
and  purgatives,  recourse  may  be  had  to  this  combination,  which,  by 
the  profuse  perspiration  it  produces,  promotes  absorption.  It  should 
be  given  every  four,  six,  or  eight  hours,  so  as  to  sustain  a  constant 
and  powerful  efiect,  which  should,  moreover,  be  aided  by  the  hot 
bath.  I  have  seen  dropsy  of  the  most  obstinate  character  yield 
completely  to  this  treatment. 

Administration.  The  full  dose  is  a  grain,  each,  of  ipecacuanha 
and  opium ;  which,  when  the  object  is  to  sustain  a  constant  im- 
pression, may  be  repeated  every  six  or  eight  hours,  or  even  more 
frequently.  Sometimes  advantage  will  be  found  from  dividing  the 
dose,  and  repeating  it  more  frequently.  Very  often  the  medicine 
is  given  only  at  bedtime;  other  remedies  being  used  during  the 
day.  Sometimes,  when  the  indication  for  its  use  is  decided,  but  the 
stomach  irritable,  it  may  be  exhibited  in  double  the  ordinary  dose 
by  enema.  If  given  alone,  or  with  calomel,  the  mixture  is  best 
administered  in  the  form  of  pill ;  but  a  very  frequent  mode  of  ex- 
hibition is  that  of  the  powder  of  ipecacuanha  and  opium,  or  Dover's 
powder. 

POWDBB  OF  IPECACUANHA  AND  OPIUM.— PuLVIS  IPE- 
CACUANHA ET  Opii.  U.S, — PuLvis  Ipecacuanhjb  CoMPosrrns. 
Land,  Ed^  Dub, —  Dover^s  Powder. 

This  is  made  by  rubbing  together  one  part  of  opium,  one  of 
ipecacuanha,  and  eight  of  sulphate  of  potassa.  The  object  of  the 
sulphate  of  potassa  is  mainly,  by  the  hardness  of  its  spiculse,  to  en- 
able the  two  vegetable  ingredients  to  be  more  thoroughly  divided, 
and  consequently  more  intimately  incorporated ;  as  it  is  thought 
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that  the  combination*  owes  some  of  its  peculiar  efficacy  to  the  tho- 
xoagh  blending  of  the  ingredients,  so  that  it  may  be,  as  it  were,  one 
sabstanoe.  Some  have  substituted  nitrate  of  potassa,  as  being  itself 
somewhat  diaphoretic;  but  it  appears  to  add  nothing  to  the  efficiency 
of  the  combination,  and  might  sometimes  render  it  less  acceptable 
to  the  stomach. 

This  preparation  is  used  for  all  the  purposes  above  mentioned,  to 
which  the  mixture  of  ipecacuanha  and  opium  is  adapted.  It  may 
be  administered  suspended  in  water,  formed  into  an  electuary  with 
syrup,  or  in  the  form  of  pills.  The  dose  -is  ten  grains,  containing 
a  grain  of  opium  and  a  grain  of  ipecacuanha. 

The  effects  of  the  Dover's  powder  may  be  obtained  by  mixing 
thirty  drops  of  ipecacuanha  wine  with  about  twenty-five  drops  of 
laudanum. 

2.  Refrigerant  Diaphoretics. 

Jji  addition  to  their  diaphoretic  powers,  these  medicines  are  seda- 
tive or  refrigerant  in  their  influence  on  the  system.  Most  of  the 
alkaline  salts,  capable  of  absorption,  have  more  or  less  of  these  pro- 
perties. When  taken  into  the  circulation,  they  depress  somewhat 
the  action  of  the  heart,  and  diminish  the  general  heat,  and  escaping 
by  the  skin  or  kidneys,  stimulate  one  or  the  other  of  these  emunc- 
tories  to  increased  action.  If  accompanied  with  the  use  of  warm 
drinks  they  generally  receive  a  direction  to  the  skin,  and  prove 
diaphoretic.  But  there  are  a  few  which  are  disposed  to  act  prefer- 
ably on  the  surface  even  without  accompaniment,  and  these  may 
properly  be  considered  as  diaphoretics.  It  is  to  them  that  our 
notice  will  be  restricted  in  this  place. 

I.  CITRATE  OF  POTASSA. 

POTASS^  CITE  AS.  U.S. 

PreparajUon  and  Properties.  This  salt  is  prepared  by  saturating 
a  solution  of  citric  acid  with  bicarbonate  of  potassa,  and  evaporat- 
ing to  dryness.  .  The  bicarbonate  of  potassa  is  prefeired  to  the  car- 
bonate, because  it  is  purer,  as  the  latter  is  generally  procured.  The 
salt  is  susceptible  of  crystallization,  but  is  usually  prepared  in  the 
amorphous  state.  As  kept  in  the  shops,  it  is  in  the  form  of  a 
white  granular  powder,  inodorous,  of  a  peculiar,  saline,  not  unplea- 
sant taste,  deliquescent^  very  soluble  in  water,  and  insoluble  in 
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alcohol.  It  is  decomposed  at  a  red  heat,  leaving  a  residue  of  car- 
bonate of  potassia.  It  is  knowa  to  contain  no,  tartrate,  by  not 
yielding  a  precipitate  of  bitartrate  of  potassa,  on  the  addition  of 
muriatic  acid. 

Medical  Effects  and  JJses:  In  the  ordinary  state  of  the  circulation, 
this  salt  cannot  be  depended  on  for  diaphoretic  operation;  but, 
when  the  skin  is  hot  and  dry,  and  the  circulation  accelerated,  there 
is  no  diaphoretic  which  operates  more  certainly  and  eflfectually. 
It  appears  to  reduce  the  irritation  of  the  surface  to  a  point  at  which 
secretion  can  take  place,  .while  it  directly  stimulates  the  secretory 
function  of  the  sudoriferous  glands;  and,  as  the  vessels  are  full  of 
blood,  and  the  current  rapid,  we  have  the  conditions  most  favoura- 
ble to  copious  diaphoresis. 

Either  simply  dissolved  in  water,  or  in  the  forms  of  the  neutral 
mixture  and  effervescing  draught,  to  be  described  immediately,  it  is 
admirably  adapted  to  all  cases  of  inflammatory  and  febrile  disease^  in 
which  the  skin  is  hot  and  dry.  It  is  less  powerfully  depressing  to 
the  circulation  than  tartar  emetic,  and,  therefore,  not  so  effectual  as 
an  antiphlogistic  remedy;  but  it  is,  I  think,  jnore  certain  as  a  mere 
diaphoretic.  In  i\iQ  paroxysm  of  onr  miasmatic  fevers^  in  the  fthrile 
stage  of  yellow  fever ^  in  all  the  exanthemata^  and  all  the  phlegmasise, 
it  may  be  used  advantageously,  under  the  circumstances  mentioned. 
In  the  first  week  or  two  of  typhoid  fever,  and,  indeed,  throughout  both 
that  fever  and  the  typhus,  whenever  the  skin  is  hot  and  dry,  it  may 
be  given  with  advantage,  and  without  the  fear  of  depression,  such 
as,  in  the  same  condition,  might  be  apprehended  from  the  antimo- 
nials.  Another  great  recommendation  is  its  general  acceptability 
to  the  palate  and  stomach. 

Administration,  The  dose  of  citrate  of  potassa  is  from  twenty  to 
thirty  grains,  to  be  repeated  every  hour,  two,  or  three  hours,  accord- 
ing to  the  violence  of  the  fever.  It  should  be  givei;  dissolved  in 
from  one  to  two  fluidounces  of  water;  but  I  much  prefer  it  in  one 
of  the  modes  of  extemporaneous  preparation  mentioned  below. 

1.  SOLUTION   OP   CTTBATE    OP   POTASSA,  OR    NEUTBAL 

MIXTURE.— Liquor  PoTAssiE  CiTRATis.  U,S. 

This  is  prepared  by  saturating  fresh  lemon -juice  with  carbonate 
or  bicarbonate  of  potassa.  Four  fluidounces  of  the  juice  are  a  con- 
venient quantity.  The  salt  is  to  be  slowly  added  until  effervescence 
ceases.  A  solution  of  citric  acid  in  water,  flavoured  with  oil  of 
lemons,  may  be  substituted  for  the  lemon-juice.  (See  Citric  Acid,  ii. 
93.)    The  bicarbonate  of  potassa  is  directed  in  the  Pharmacopoeia, 
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preferably  to  the  carbonate,  because  the  latter  is  apt  to  contain  im- 
purities, especially  silicate  of  potassa,  which  is  decomposed  by  the 
citric  acid,  with  the  deposition  of  hydrated  silica  in  a  flocculent 
state.  This,  however,  has  no  other  disadvantage  than  its  nnsight- 
liness;  as  it  has  no  efTect  on  the  system.  By  the  reaction  between 
the  carbonate  or  bicarbonate  and  the  citric  acid,  in  the  preparation 
of  the  solution,  citrate  of  potassa  is  formed,  which  remains  dissolved, 
and  carbonic  acid  is  liberated,  partly  escaping  with  effervescence, 
and  partly  dissolved  by  the  water;  so  that  the  preparation  is  a  solu- 
tion of  citrate  of  potassa  in  water,  impregnated  with  carbonic  acid. 
When  fresh  lemon-juice  is  used,  the  solution  has  a  slightly  green- 
ish colour,  in  consequence  of  changes  in  the  organic  constituents 
of  the  juice.  It  is,  moreover,  of  variable  strength,  as  the  quantity 
of  acid  in  lemon-juice  varies.  Nevertheless,  if  the  juice  be  from 
good  sound  lemons,  and  have  a  very  sour  taste,  the  preparation 
will  be  sufficiently  uniform  for  use;  and  it  has  seemed  to  me  more 
agreeable  to  the  palate  and  the  stomach,  than  preparations  made 
with  the  solution  of  citric  acid. 

Another  mode  of  preparing  the  neutral  mixture  is  simply  to 
dissolve  three  drachms  of  citrate  of  potassa  in  four  fluidounces  of 
water.  To  give  it  a  greater  resemblance  to  that  prepared  in  the 
former  methods,  a  drop  or  two  of  oil  of  lemons  may  be  first  rubbed 
up  with  the  citrate,  and  this  may  be  dissolved  in  carbonic  acid  water, 
instead  of  pure  water.  Upon  the  whole,  I  prefer  the  solution  made 
with  fresh  lemon-juice. 

The  dose  of  the  neutral  mixture  is  a  tablespoonful,  or  half  a  fiuid- 
ounce  every  two  hours.  The  interval  may  be  shortened  to  an  hour, 
or  extended  to  three  or  four  hours,  according  to  the  severity  of  the 
fever.  It  should  be  diluted  with  at  least  an  equal  quantity  of  water, 
when  administered.  Some  prefer  the  preparation  made  originally 
with  a  mixture  of  equal  measures  of  lemon-juice  and  water,  instead 
of  the  undiluted  juice.  The  advantage  of  this  is  that  the  dose  con- 
tains more  absorbed  carbonic  acid,  than  when  the  preparation  is 
diluted  after  saturation.  Of  the  preparation  made  in  this  way  the 
dose  would  of  course  be  double,  or  a  fluidounce.  When  a  strong 
sedative  impression  on  the  circulation  is  desired,  small  quantities 
of  tartar  emetic  may  be  added  to  the  mixture,  say  one-twelfth  or 
one-eighth  of  a  grain  for  each  dose.  Should  there  be  nervous 
symptoms,  as  restlessness,  morbid  vigilance,  muscular  twitcbings, 
startings,  &c.,  attendant  on  the  hot  dry  skin  which  calls  for  the 
neutral  mixture,  a  little  sweet  spirit  of  nitre  or  Hoffman's  anodyne, 
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may  be  added  to  it  with  advantage.  Not  nnfreqnently  tbe  mix- 
ture slightly  disturbs  the  bowels,  or  causes  griping  pain.  In  such 
cases,  it  may  be  very  properly  combined  with  a  little  laudanum,  or 
solution  of  sulphate  of  morphia,  which  is  often  useful  also  by  aid- 
ing the  diaphoresis,  and  composing  irritation.  Sugar  may  be 
added,  if  desired,  in  order  to  render  it  more  palatable. 

2.  EFFEBVESCIHG  DBAUOHT. — LlQUOB  POTASSJS  CttrATIS 

Effervescsks. 

This  is  by  fiatr  the  most  agreeable  method  of  exhibiting  citrate  of 
potassa,  and  is  particularly  adapted  to  cases  in  which  the  stomach 
is  irritable.  Independently  of  its  diaphoretic  and  refrigerant  pix)- 
perties,  it  is  one  of  the  most  effectual  anti-emetic  medicines.  I 
know  nothing  equal  to  it  in  cases  of  fever  with  a  hot  skin,  and  a 
disposition  to  frequent  vomiting.  To  produce,  however,  its  best 
effects,  it  must  be  carefully  prepared. 

I  always  prefer  it  made  with  fresh  lemon-juice,  when  this  can  be 
had  of  good  quality.  It  should  be  expressed  from  the  lemon  at 
the  time  when  used.  A  solution  of  carbonate  of  potassa  contain- 
ing two  drachms  of  the  salt  in  four  fluidounces  of  water,  or  a 
solution  of  the  bicarbonate  of  potassa,  with  three  drachms  in  foar 
fluidounces,  must  be  prepared.  A  tablespoonful  of  lemon-juice  is 
to  be  expressed,  and  diluted  with  an  equal  measure  of  water;  a 
tablespoonful  of  one  of  the  above  solutions  is  to  be  added ;  and 
the  whole  stirred  together.  If  the  materials  are  of  the  right 
quality,  a  brisk  effervescence  takes  place;  and,  in  this  state,  the 
dose  should  be  swallowed.  It  need  scarcely  be  said  that  the 
effervescence  is  owing  to  the  escape  of  carbonic  acid.  The  muci- 
laginous matter  of  the  juice  detains  the  acid  gas  for  a  short  time, 
and  thus  increases  the  quantity  of  it  swallowed.  Sometimes  no 
effervescence  takes  place.  This  is  almost  always  owing  to  weak- 
ness of  the  lemon -juice,  in  other  words,  to  its  deficiency  in  citric 
acid.  There  is  not  enough  of  this  to  decompose  the  whole  of 
the  carbonate  of  potassa,  and  the  consequence  is  that  the  liberated 
carbonic  acid,  instead  of  escaping  with  effervescence,  goes  to  the 
undecomposed  portion  of  the  carbonate,  and  converts  it  into  bi- 
carbonate. This  does  not,  however,  happen,  if  the  solution  of  the 
bicarbonate  is  used  in  preparing  the  draught.  There  can  be  no 
such  appropriation  of  the  liberated  acid  in  this  case,  and  if  there  is 
any  acid  in  the  lemon-juice,  there  will  be  effervescence  of  course. 
Some  prefer  the  bicarbonate  on  this  account.  But  it  is  not  unde- 
composed bicarbonate  of  potassa  that  is  wanted;  it  is  the  citrate;  and 
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ft  brisker  effervescence  cannot  compensate  for  a  deficiency  of  this. 
rhe  carbonate  of  potassa  has  the  advantage  of  indicating,  by  this 
wmut  of  efiervescence,  the  deficiency  of  citric  acid  in  the  lemon- 
jaioe,  and  thus  enables  us  to  correct  it  by  the  addition  of  a  little 
DBore  lemon-juice,  or  as  much  as  may  be  necessary  duly  to  excite 
Bllbrvescence.    With  the  bicarbonate  the  deficiency  passes  unde- 
tected.   I  prefer,  therefore,  the  carbonate  of  potassa  in  making 
Ihis  preparation.    If  fresh  lemons  are  not  to  be  had,  a  solution  of 
citric  acid  may  be  substituted,  of  the  same  strength.  (See  iL  98.) 
■    The  dose  as  above  prepared  should  be  administered  every  hour, 
two,  three,  or  four  hours.    Every  two  hours  is  generally  suflBcient 
To  this,  as  to  the  neutral  mixture,  additions  may  be  made  to  meet 
ooQxisting  indications,  as  tartar  emetic  to  increase  its  sedative 
powers,  sweet  spirit  of  nitre  to  obviate  nervous  symptoms,  and 
one  of  the  liquid  forms  of  opium,  especially  the  solution  of  sul- 
phate of  morphia,  to  obviate  diarrhoea  and  quiet  nervous  irritation. 


IT.  SOLUTION  OF  ACETATE  OF  AMMONIA. 

LIQUOR  AMMONITE  ACETATIS.  U.  S.,  LoncL,  Dub.  —  Avuo- 

mjR  Ac£TATis  Aqua.  JEki. 

Syn.  Spirit  of  Minderenis. — Spiritos  Mindereri. 

Preparation.  This  solution  is  prepared  by  saturating  diluted  acetic 
acid  with  carbonate  of  ammonia.  The  latter  is  gradually  added  to 
the  former,  until  effervescence  ceases,  and  the  acetic  acid  is  saturated. 
The  resulting  preparation  is  a  solution  of  acetate  of  ammonia, 
impregnated  with  carbonic  acid,  a  portion  of  which  is  retained  by 
the  liquid,  when  disengaged  from  the  carbonate.  It  was  formerly 
made  with  common  vinegar,  and  often  impure  carbonate  of  am- 
monia, and  had  a  dark-brown  colour,  and  empyreumatic  odour.  It 
18  still  occasionally  prepared  with  distilled  vinegar;  but  this  is 
objectionable,  as  of  uncertain  strength,  and,  in  consequence  of  some 
oi;ganic  matter  contained  in  it,  sometimes  causing  the  liquid  to  be 
brown.  The  solution  may,  however,  be  deprived  of  colour  by 
filtration  through  animal  charcoal. 

Properties.  When  quite  pure,  it  is  colourless,  and,  if  the  satura- 
tion is  exact,  has  no  smell.  An  acetous  odour,  however,  is  much 
preferable  to  an  ammoniacal,  as  the  former  would  indicate  an 
excess  of  acetic  acid,  which,  if  moderate,  is  harmless;  the  latter  an 
excess  of  the  carbonate,  which  is  objectionable  on  account  of  its 
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stimulant  properties.  The  taste  is  saline  and  disagreeable.  Bj 
heat,  the  solution  is  dissipated,  without  residue.  It  is  decomposed 
by  solution  of  potassa  and  the  stronger  acids ;  the  former  evolving 
an  odour  of  ammonia,  the  latter  of  vinegar.  The  salts  of  iron 
redden  it,  and,  with  a  solution  of  nitrate  of  silver,  it  causes  the 
formation  of  crystals  of  the  acetate  of  that  metal.  When  long 
kept,  with  access  of  the  air,  it  undergoes  decomposition,  and  a 
portion  of  carbonate  of  ammonia  is  formed.  It  should  be  pre- 
pared as  wanted  for  use. 

Medical  Effects  and  Uses.  The  solution  of  acetate  of  ammonia 
was  known  to  Boerhaave,  but  was  brought  into  notice  somewhat 
later  by  Minderer,  whence  it  derived  the  name  of  spirit  of  Min- 
dererus.  It  is  somewhat  sedative  or  refrigerant  in  its  efiEects,  and 
operates  as  a  diaphoretic  in  febrile  states  of  the  system.  It  is  said 
to  prove  diuretic,  if  the  patient  be  kept  cool,  and  walk  about 
during  its  use.  Some  have  supposed  it  to  be  stimulant;  but  there 
is  no  sufficient  evidence  of  its  possessing  that  property. 

It  is  used  for  the  same  purposes,  and  in  the  same  complaints  as 
the  neutral  mixture;  but,  according  to  my  observation,  is  greatly 
inferior  to  it  both  in  diaphoretic  power,  and  in  the  property  of 
calming  irritability  of  stomach.  In  my  earlier  practice,  I  used  it 
a  good  deal  in  febrile  diseases,  but  found  it  almost  uniformly  so 
much  inferior  to  citrate  of  potassa,  and  so  much  less  acceptable  to 
the  patient,  that  I  have  long  ceased  to  use  it,  except  in  those  rare 
cases,  in  which,  from  idiosyncrasy  of  stomach  or  palate,  or  an- 
pleasant  efiTects  on  the  bowels,  the  neutral  mixture  or  efiervesciog 
draught  could  not  well  be  given.  It  is  thought  by  some  to  be 
sedative  in  its  influence  on  the  uterus,  and  to  be  beneficially  used 
in  painful  menstruation. 

Locally,  it  has  been  thought  to  possess  discutient  properties,  and 
been  applied  by  means  of  compresses  upon  various  kinds  of 
tumours.  It  has  also  been  used  as  a  collyrium  in  chronic  oph- 
thalmia, being  diluted  with  seven  parts  of  rose-water. 

The  dose  is  half  a  fluidounce  every  two  hours,  which  may  be 
taken  with  a  fluidounce  of  sweetened  water,  or  carbonic  acid  water. 
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III.  NITRATE  OF  POTASSA. 

POTASS^  NITRAS.  U.  S^  Lmd^  ML,  Dub. 

Syn*  Nitre. 

This  has  already  been  considered  among  the  arterial  sedatives, 
and  diuretics  (ii.  83  and  695).  It  certainly  has,  under  ordinary 
circumstances,  a  much  greater  tendency  to  act  on  the  kidneys  than 
the  skin ;  but,  when  given  with  more  decided  diaphoretics,  or  when 
conjoined  with  warm  drinks,  and  the  external  application  of  warmth, 
it  sometimes  acts  with  considerable  energy  in  promoting  perspira- 
tion. It  is  almost  never  given  alone  for  this  purpose ;  bat  is  not 
unfrequently  prescribed  in  connexion  with  tartar  emetic,  and  occa- 
sionally with  ipecacuanha  and  opium.  The  complaints  in  which  it 
has  been  most  frequently  employed  are  bilious  fever  and  acute  rheu- 
matism.  In  the  former  affection,  it  was  at  one  time  much  used  in 
the  form  of  the  nitrous  powders  (ii.  91);  and,  in  the  latter,  it  is  still  not 
unfrequently  given,  either  in  the  nitrous  powders,  in  solution  with 
tartar  emetic,  in  the  Dover's  powder  as  a  substitute  for  sulphate 
of  potassa,  or  associated  with  powdered  guaiac,  ipecacuanha,  and 
opium.*  The  dose  is  from  five  to  fifteen  grains,  which  may  be 
repeated  every  hour  or  two  hours. 


IV.  SPIRIT  OF  NITRIC  ETHER. 

SPIRITUS  .iETHERIS  NITRICI,  U.S.,  Land.,  jEtf.— Spiritus 

jEtheris  Nitrosus.  jbub. 

Syn.  Sweet  Spirit  of  Nitre. — Spiritua  Nitri  Dulcis, 

This  preparation  has  also  been  treated  of  among  the  diuretics 
(ii.  598),  with  which,  probably,  like  the  preceding  medicine,  it  has  a 
greater  affinity  than  with  the  diaphoretics.  But,  like  nitre,  it  will 
occasionally  aid  other  more  efficient  diaphoretics,  and,  if  itself  as- 
sisted with  internal  and  external  warmth,  and  free  dilution,  will 
often  act  with  considerable  energy  on  the  skin.  It  is,  however, 
more  used,  along  with  other  diaphoretics,  to  meet  some  coexisting 

*  The  following  is  a  good  formnla  in  certain  cases  of  acute  or  snbacnte  rhouma- 
tii«m,  in  which  the  disease  lingers,  after  the  activity  of  the  symptoms  is  passed. 
Take  of  powdered  opium,  ]X)wdercd  ipecacuanha,  each,  six  grains ;  powdered  ni- 
ti-at«4  of  ]K)ta8}ta  two  drachms  ;  powdered  guaiac  three  drachms.  Mix  well  together, 
and  divide  into  twelve  powders.    Give  one  every  four  hours. 
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indication,  than  merely  with  a  view  to  promote  perspiration.  With 
its  inOuence  on  the  secretions  it  unites,  in  a  considerable  degree, 
the  properties  of  a  nervous  stimulant,  with  less  excitant  effect  on 
the  circulation  than  most  of  the  medicines  belonging  to  that  class, 
and  therefore  better  adapted  to  cases  in  which  there  may  be  con- 
siderable febrile  excitement.  In  the  febrile  diseases  of  children, 
and  in  those  of  a  typhoid  character  in  adults,  there  is  often  much 
functional  nervous  disorder,  as  restlessness,  wakefulness,  twitchings 
of  the  tendons,  starting  in  sleep,  mental  irritation,  fretfulness,  &c^ 
which  sweet  spirit  of  nitre,  operating  as  a  nervous  stimulant,  often 
very  happily  allays.  In  infants,  especially,  it  will  afford  striking  re- 
lief, and  seems  sometimes  to  ward  off  attacks  of  convulsions,  when 
associated  with  the  diaphoretic  medicines  employed  in  their  febrile 
attacks.  Even  when  convulsions  occur,  this  medicine  may  be  given 
in  the  intervals  of  the  paroxysms  with  happy  e£^ts.  It  is  most 
frequently  associated  with  small  doses  of  tartar  emetic,  and  with  the 
neutral  mixture  or  effervescing  draught.  From  thirty  minims  to  a 
fluidrachm  may  be  given  every  two  or  three  hours  to  an  adult, 
from  ten  to  thirty  drops  to  young  children. 


3.  The  Stimulant  Diaphoretics. 

Medical  writers  have  generally  treated  of  various  substances  as 
stimulating  diaphoretics,  which,  though  they  undoubtedly  will  oc- 
casionally promote  the  perspiratory  function,  when  aided  by  warm 
dilution,,  have  quite  as  great  a  tendency  to  other  excretory  func- 
tions, especially  that  of  the  kidneys,  and  are  used  more  as  alteratives 
than  in  reference  either  to  their  diaphoretic  or  diuretic  powers. 
Such  are  sarsaparilla^  guaiac^  Tnezereon^  and  sassafras.  These  have 
all  been  fully  considered  among  the  alteratives  (ii.  899  to  411), 
where,  I  think,  they  belong  more  strictly  than  to  the  present  place. 

PMCKLY  ASH. — Xanthoxylum.  U.S.  We  have,  in  the  bark 
of  a  small  indigenous  tree,  the  Xanthoocylum  fraxineiim  or  prickly 
ash,  a  medicine  closely  analogous,  in  its  properties  and  effects,  with 
those  just  mentioned,  particularly  with  guaiac  and  mezereon,  and 
like  them,  sometimes  used  in  chronic  rheumatism.  It  is  usually 
given  in  decoction ;  an  ounce  of  it  being  boiled  with  three  pints  of 
water  to  a  quart,  of  which  one  half  may  be  administered,  in  divided 
doses,  through  the  day. 
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VIBGINIA  SNAKBBOOT.  — SerpENTARIA  VirgiNIANA.  U.S. 
might  also  rank  with  the  stimulating  diaphoretics ;  but  has 
been  treated  of  among  the  tonics,  to  which  it  more  especially  be- 
longs (i.  800).  As  its  properties  and  uses  as  a  diaphoretic  are 
Bcarcely  separable  from  those  which  rank  it  with  the  tonics,  they 
have  been  already  sufficiently  considered,  and  it  is  only  necessary 
here  simply  to  call  attention  to  them. 


Most  mibstances  having  a  stimulant  influence  on  the  circulation, 
and  capable  of  being  absorbed  into  the  blood,  may  be  made  to 
operate  as  diaphoretics  by  directing  their  action  towards  the  sur- 
fiioe  of  the  body;  and  prove  more  or  less  serviceable  by  this  pro- 
perty. But  in  all  these,  when  considered  elsewhere,  this  particular 
property  and  their  uses  in  reference  to  it,  have  been  sufficiently 
treated  of,  and  to  repeat  the  same  statements  here  would  be  a  use- 
less waste  of  space. 
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EXPECTORANTS. 

These  are  medicines  which  cause  or  facilitate  the  discharge  of  se- 
creted liquids  from  the  lungs,  including  the  larynx,  trachea,  bronchia, 
and  pulmonary  air- vesicles.  Theyoperatein  several  distinct  methods. 
To  understand  their  effects,  it  is  necessary  to  bear  in  mind  that,  in 
the  air-passages,  as  in  the  skin,  there  are  probably  two  distinct 
extravasations,  one  of  which  is  a  true  secretion,  produced  by  the 
epithelial  cells  of  the  mucous  membrane,  and  constitutes  the  bron- 
chial mucus,  the  other  a  mere  exhalation,  partly  liquid  and  partly 
vapour,  through  the  coats  of  the  capillaries  and  the  "basement 
membrane. 

1.  Modes  of  Operation. 

1,  There  are  medicines  which  appear  to  have  the  property  of 
directly  stimulating  the  true  bronchial  secretion,  by  contact  with 
the  secreting  structure,  to  which  they  are  brought  with  the  blood, 
having  entered  the  circulation  by  absorption  from  the  stomach,  or 
other  surface  of  application.  Such  are  squill,  seneka,  ammoniac, 
&c.  It  is  not  impossible  that  they  may  act  through  sympathy 
between  the  gastric  and  bronchial  mucous  membranes ;  but  we  have 
no  proof  that  this  is  the  fact ;  and  analogy  would  lead  to  the  con- 
clusion, that  they  operate  solely  by  direct  contact,  at  least  in  their 
capacity  of  stimulants  to  the  secretory  function.  The  matter  ex- 
pectorated under  their  influence  is  usually  a  somewhat  opaque 
mucus,  showing  that  they  increase  the  exfoliation  of  the  cells,  along 
with  the  production  of  the  proper  mucus,  and  thus  merely  augment 
the  normal  action  of  the  membrane.  Some,  if  not  all  of  them,  have 
the  property  of  exciting  also  other  secretory  functions;  but,  with 
a  few  exceptions,  their  characteristic  tendency  is  to  the  air-passages. 

2.  The  blood-vessels  of  the  bronchial  mucous  membrane,  and  of 
the  pulmonary  air-cells,  are  often  irritated  and  actively  congested 
beyond  the  secreting  point.  Hence  the  dryness  of  the  membrane, 
and  the  want  of  expectoration,  in  the  early  stage  of  bronchitis.  If 
the  excitation  be  somewhat  reduced,  without  being  entirely  sup- 
pressed, it  may  be  brought  to  the  point,  at  which  the  proper  funo- 
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tion  is  merely  stimulated  by  the  increased  supply  of  blood,  and  the 
secretion  will  now  be  restored,  and  in  a  degree  beyond  the  normal 
amount  But  it  is  not  only  the  proper  secretion  that  is  increased. 
The  same  thing  happens  necessarily  to  the  simple  elimination  or 
exhalation  through  the  coats  of  the  vessels,  and  the  watery  discharge 
is  consequently  augmented  along  with  the  proper  mucus.  In  this 
way,  nauseating  substances,  and  the  arterial  s^atives,  operate  not 
unfrequently  as  expectorants.  Under  the  influence  of  nausea,  the 
vessels  of  the  lungs,  like  those  of  the  skin,  become  relaxed;  and, 
under  that  of  the  arterial  sedatives,  the  force  of  the  circulation  is 
directly  reduced.  Ipecacuanha  and  lobelia,  act  in  the  former 
method,  tartar-emetic  probably  in  both.  But,  as  these  medicines 
enter  the  circulation,  it  is  probable  that  they  also  have  a  direct 
influence  on  the  secretory  function,  though  not  greater  than  that 
which  they  exercise  on  other  functions,  especially  that  of  the  skin. 

8.  Anything  which  moderately  excites  the  circulation  in  the  lungs 
and  air  passages,  may  prove  expectorant.  Both  the  secretory  func- 
tion is  stimulated  by  the  more  copious  supply  of  blood;  and  the 
pulmonary  exhalation  is  increased  by  the  fulness  of  the  vessels. 
Some  persons  always  expectorate  after  a  meal,  which  gently  excites 
the  general  circulation.  Laughter  often  produces  the  same  effect, 
to  a  very  considerable  extent,  by  stimulating  especially  the  circu- 
lation of  the  lungs.  I  have  often  known  copious  expectoration  to 
come  on  after  hearty  fits  of  laughter;  which,  therefore,  may  serve 
as  a  useful  remedy  in  chronic  bronchitis.  Sometimes  the  exercise 
of  the  chest  in  speaking  has  a  similar  influence.  The  operation  of 
the  special  stimulants  of  the  bronchial  secretion,  is  no  doubt  aug- 
mented by  the  property,  which  some  of  them  have,  of  moderately 
stimulating  the  circulation  also.  They  not  only  excite  the  cells 
themselves,  but  furnish  more  abundantly  the  material  upon  which 
they  operate. 

4.  There  is  another  altogether  distinct  method  in  which  expec- 
toration is  promoted.  The  medicines  which  operate  in  this  way 
do  not  increase  the  amount  of  matter  thrown  out  into  the  air- 
passages  ;  but,  on  the  contrary,  sometimes  diminish  it.  Not  unfre- 
quently, in  the  advanced  stages  of  pulmonary  disease  involving 
the  bronchial  tubes,  and  in  the  chronic  condition  of  the  same  affec- 
tions, there  is  a  superabundant  production  of  bronchial  fluid,  more 
than  can  be  conveniently  discharged,  and  sometimes  very  much 
embarrassing  respiration,  and  endangering  life.  This  is  generally, 
under  the  circumstances  mentioned,  the  result  rather  of  a  relaxed 
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and  debilitated  state  of  the  tissue  than  of  its  undue  excitation.  It 
may  be  compared  to  the  colliquative  sweats,  diuresis,  and  diarrhoea 
of  debility.  To  correct  this  condition,  and  enable  the  lungs  freely 
to  expectorate  the  contents  of  the  tubes  and  air-cells,  the  quantity 
of  liquid  must  be  reduced.  This  effect  is  produced  by  the  stimulant 
expectorants.  It  has  been  suggested  that  they  might  act  by  causing 
the  absorption  of  a  portion  of  the  exuded  liquid,  and  thus  bringing 
it  within  the  capacity  of  the  lungs  to  manage.  But  it  is  scarcely 
probable  that  a  copiously  eliminating  tissue  can  be  made  also  to 
absorb  actively.  Nor  have  we  any  proof  that  mucus  is  capable  of 
being  reabsorbed.  The  probability  is,  that  the  expectorants  act 
simply  by  stimulating  the  bronchial  membrane,  perhaps  sometimes 
altering  its  condition,  thereby  diminishing  the  amount  of  elimination. 
The  vessels  and  secretory  cells,  having  more  vital  cohesion  or  toni- 
city, under  the  inBuence  of  the  medicine,  become  more  retentive; 
and,  the  amount  of  extravasation  being  diminished,  the  lungs  gradu- 
ally throw  off  that  already  accumulated.  The  expectorants  here 
have  this  advantage  over  simple  general  stimulants,  not  only  that 
their  influence  is  more  directly  exerted  upon  the  secreting  tissue, 
but  that,  being  special  excitants  of  the  function,  they  do  not  abolish 
it,  and  thereby  endanger  congestion  of  the  lungs;  but^  after  having 
reduced  it  within  due  limits,  sustain  it  in  a  state  of  moderate  aug- 
mentation, calculated  to  relieve  the  diseased  condition  of  the  mem- 
branes. Squill,  seneka,  ammoniac,  assafetida,  and  the  balsams  often 
act  usefully  in  this  way. 

6.  Another  method  in  which  relief  is  often  afforded  in  pectoral 
diseases,  associated  with  great  debility,  is  by  stimulating  the  mus- 
cular function.  In  paralytic  and  otherwise  low  states  of  the  system, 
it  not  unfrequently  happens  that  the  patient  has  insufficient  mus- 
cular power  to  throw  off  from  the  lungs  the  secreted  matters  with 
which  they  may  be  loaded;  and  death  is  inevitable  unless  relief 
can  be  obtained.  This  condition  exists  in  the  advanced  stage  of 
severe  bronchitis  and  pneumonia,  particularly  in  infants,  and  is  very 
common  in  phthisis.  The  medicines  which  now  operate  as  expecto- 
rants are  those  which  stimulate  the  nervous  centres,  so  as  to  give 
greater  energy  to  the  muscles  of  respiration.  Wine- whey  or  other 
preparation  of  alcohol  is  here  useful;  but  the  most  efficient  remedies 
are  those,  which,  with  a  stimulant  power,  have,  in  some  degree,  a 
special  tendency  to  the  lungs.  Such  are  carbonate  of  ammonia, 
assafetida,  garlic,  and  the  oil  of  turpentine.  These  not  only  increase 
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the  mascular  power,  but  tend  also  to  control  the  bronchial  or  pul- 
monary affection,  in  which  the  difficulty  originates. 

6.  Local  applications,  made  to  the  bronchial  mucous  membrane, 
sometimes  favour  expectoration ;  and,  according  to  the  state  of  the 
affection,  and  the  nature  of  the  substance  used,  may  be  made  to 
answer  most  of  the  above  indications.  They  are  applied  by  inhala- 
tion. In  somewhat  excited  and  dry  conditions  of  the  bronchial 
membrane,  the  inhalation  of  watery  vapour,  at  a  rather  low  tempera- 
ture, so  as  not  to  be  excitant  through  the  heat,  may,  by  relaxing 
the  vessels,  sometimes  favour  secretion.  In  a  somewhat  atonic 
condition,  on  the  contrary,  the  same  effect  often  follows  the  inhala- 
tion of  stimulant  substances,  in  moderate  degree,  as  chlorine  very 
much  diluted,  the  vapours  of  iodine,  those  of  tar,  and  the  fumes  from 
burning  resin.  These  are  also  useful  in  that  condition  in  which  the 
secretion  is  too  abundant,  in  consequence  of  excessive  relaxation  or 
weakness  of  the  tissue. 

2.  Therapeutic  Indications. 

In  an  acutely  irritated  or  inflamed  state  of  the  air-passages  from 
the  larynx  downward,  the  nauseating  or  relaxing  expectorants,  such 
as  ipecacuanha,  or  tartar  emetic,  are  indicated,  and  are  among  the 
remedies  most  constantly  resorted  to.  This  condition  is  presented 
in  the  earlier  stages  of  common  catarrh,  special  laryngo-tracheitis,  and 
bronchitis^  measles,  hooping-cough,  and  the  different  pectoral  inflamma' 
tions  attended  with  bronchial  irritation. 

In  a  somewhat  more  advanced  stage,  when  the  activity  of  the 
inflammatory  excitement  has  abated,  but  expectoration  is  defective, 
the  direct  expectorants,  which  are  too  excitant  for  the  earlier  period 
of  the  disease,  may  be  resorted  to  with  much  advantage,  to  aid  in 
unloading  the  ^till  congested  vessels.  In  this  condition,  squill  and 
seneka  may  often  be  advantageously  used.  They  are  too  stimulat- 
ing, in  their  local  action,  for  the  state  of  highest  excitement.  Should 
any  doubt  be  entertained  as  to  the  sufficient  subsidence  of  the  in- 
flammation, they  should  be  combined  with  the  medicines  of  the  first 
class,  which,  by  their  relaxing  influence,  may  obviate  an  over- 
stimulation of  the  vessels. 

In  a  still  more  advanced  stage  of  the  same  affections,  when  the 
membrane  is  enfeebled,  and  either  with  or  without  a  free  expectora- 
tion, and  in  chronic,  laryngeal  or  bronchial  diseases  of  the  same 
kind,  the  stimulant  expectorants  are  decidedly  indicated,  in  order 
to  give  vigour  to  the  membrane,  and  enable  it  to  resume  its  healthy 
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condition.  It  is  not  impossible  that  some  of  the  expectorants^  adapted 
to  this  stage,  exert  also  an  alterative  inflaence  over  the  membrane, 
favourable  to  its  restoration  to  health.  The  aim  of  the  practitioner 
should  always  be  to  graduate  the  degree  of  excitation  to  the  apparent 
state  of  debility,  and  to  select  the  more  or  less  stimulant  expectorants 
accordingly.  Among  the  leastso  are  squill  and  seneka,  among  those 
of  greater  stimulant  power,  though  probably  less  efficient  as  mere 
expectorants,  are  ammoniac,  assafetida,  garlic,  carbonate  of  ammo- 
nia, &c.  Advantage  will  often  accrue  from  combining  the  two  sets 
together,  whereby  the  mere  expectorant  properties  of  the  one,  and 
the  more  stimulating  of  the  other,  may  be  obtained  in  conjunction. 
Bronchitis  and  pneumonia^  in  their  very  advanced  stages,  particularly 
afler  the  occurrence  of  suppuration;  the  same  affections  less  ad- 
vanced, occurring  in  much  enfeebled  constitutions,  or  associated 
with  typhoid  disease;  and  chronic  catarrhal  afiections  attended 
with  excessive  mucous  or  muco-purulent  secretion,  as  in  bwnchor- 
rhcea,  catarrhns  senilis^  and  humoral  asthma^  are  complaints  which 
ofiTer  indications  of  the  kind  alluded  to. 

In  all  cases  in  which  the  lungs  are  likely  to  be  overwhelmed  by 
secretion  or  liquid  accumulation  in  the  bronchia  and  air-cells,  or  in 
pulmonary  cavities,  which  the  patient  has  not  the  muscular  power 
to  discharge,  there  is  an  indication  for  the  most  stimulant  of  the 
expectorants,  and  those  calculated  to  operate  with  special  force  on 
the  nervous  centres,  as  carbonate  of  ammonia,  assafetida,  and 
garlic. 

Still  another  indication  which  the  expectorants  fulfil,  is,  by  the 
production  of  copious  secretion  into  the  air-cells,  and  bronchial 
passages,  to  act  both  depletorily  and  revulsively  upon  the  inflam- 
mation of  the  proper  tissue  of  the  lungs,  and  ev<en  that  of  the 
pleura.  Hence  their  utility  in  pneumonia  and  pleurisy^  independ- 
ently of  the  good  effects  they  produce,  in  those  complaints,  in  the 
relief  of  the  accompanying  bronchial  irritation. 

3.  Administration  of  Ejcpectorants. 

Under  this  head  very  little  remains  to  be  stated.  An  important 
rule,  it  will  be  remembered,  is  to  graduate  the  remedy,  in  relation 
to  its  want  or  possession  in  various  degrees  of  stimulant  power,  to 
the  stage  and  state  of  the  disease;  the  relaxing  or  depressing  mem- 
bers of  the  class  being  employed  in  the  height  of  inflammation; 
those  somewhat  stimulant  after  the  subsidence,  or  in  the  absence  of 
high  inflammatory  excitement;  and  the  most  stimulating  in  cases 
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of  unmixed  debility.  In  doubtful  cases,  or  intermediate  stages,  it 
is  a  good  rule  to  combine  the  expectorants  belonging  to  the  two 
divisions  between  which  the  doubtful  indication  lies;  as  ipecacu- 
anha or  the  antimonials  with  squill  or  seneka,  one  of  these  with 
ammoniac,  assafetida,  carbonate  of  ammonia,  &c.;  and,  in  mixed 
cases,  the  three  sets  may  all  be  given  together. 

During  the  use  of  expectorants,  the  skin  should  be  kept  warm ; 
as  coldness  to  the  surface,  checking  perspiration,  has  an  analogous 
effect  sympathetically  upon  the  bronchial  secretion.  The  patient 
should  be  clothed  in  flannel,  or  other  woollen  fabric  next  the  skin, 
and,  in  acute  cases,  and  in  cool  weather,  should  be  confined  within 
doors,  if  not  in  bed. 

The  expectorants  may  be  arranged  in  the  two  divisions  of  the 
nauseating  or  depressing,  and  the  stimulant. 

1.  Nauseating  or  Depressing  Expectorants. 

All  emetic  substances,  with  nauseating  properties,  may  be  em- 
ployed as  expectorants.  I  shall  content  myself  with  considering 
specially  ipecacuanha  and  tartar  emetic.  Lobelia  and  sanguinaria  are 
used  for  the  same  purposes  by  some  American  practitioners ;  but 
all  that  is  necessary  has  been  already  said  of  them  in  the  class  of 
emetics.  Squill  and  seneka  might,  by  their  nauseating  properties, 
when  given  in  large  doses,  be  ranked  in  the  same  category;  but 
their  locally  stimulant  properties  are  so  considerable  as  to  more 
than  counterbalance  the  nauseating,  as  they  are  ordinarily  adminis- 
tered; and  they  yrill  be  best  considered  in  the  stimulant  division. 

I.  IPECACUANHA.    U.  S.,  Land.,  Ed.,  Dub. 

Ipecacuanha  has  already  been  treated  of  among  the  emetics 
and  diaphoretics  (ii.  483  and  636).  In  nauseating  doses,  it  acts, 
like  other  nauseants,  in  promoting  expectoration  in  an  excited 
state  of  the  pulmonary  circulation.  Even  in  quantities  insufficient 
to  produce  the  sensation  of  nausea,  it  probably  exerts  a  less  degree 
of  the  same  relaxing  influence  through  the  nervous  centres.  But 
there  is  reason  to  think  that,  through  the  absorption  of  its  active 
principle,  it  operates  also  directly  on  the  secretory  function.  By 
this  double  influence,  it  is  one  of  the  most  certain  and  energetic 
expectorants,  adapted  to  the  early  stage  of  inflammatory  diseases  of 
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ihe  air-passages  and  pulmonary  air- cells.  It  is  peculiarly  suitable 
for  children,  from  the  comparative  mildness  of  its  irritant  effect  on 
the  alimentary  canal;  being,  on  this  account,  often  preferred  to  the 
antimonials,  where  these  might  otherwise  be  deemed  most  appro- 
priate. In  croup  after  an  emetic,  caiarrlt^  measles^  and  the  early  stage 
of  hooping-cough  occurring  in  young  children,  it  is  much  and  bene- 
ficially used.  After  expectoration  has  become  fully  established, 
and  the  activity  of  the  inflammation  is  passed,  the  medicine  may 
often  be  usefully  associated  with  small  doses  of  one  of  the  salts  of 
morphia,  or  other  preparation  of  opium,  to  allay  cough;  and,  at  an 
earlier  period,  the  same  end  may  be  aimed  at  by  the  use  of  hyos- 
cyaraus,  or  conium,  which  do  not,  like  opium,  restrain  the  bronchial 
secretions. 

The  dose  of  it  for  an  adult  is  from  half  a  grain  to  two  grains, 
repeated  every  two,  three,  or  four  hours,  or  less  frequently,  accord- 
ing to  the  severity  of  the  case,  and  the  degree  of  its  nauseating 
effect.  It  should,  as  a  general  rule,  be  kept  within  the  point  of 
decided  nausea.  But  the  liquid  preparations  are  much  more  used 
as  expectorants  than  the  root  in  powder. 

Wine  of  Ipecacuanha  (ViNUM  Ipecacuanha,  U.  S.,  Lond^  IkL, 
Dub,)  is  made  in  the  proportion  of  an  ounce  of  the  root  to  a  pint 
of  wine;  so  that,  if  the  root  is  exhausted,  one  fluidounce  must  con- 
tain the  strength  of  thirty  grains.  From  ten  to  thirty  minims  may 
be  given  as  an  expectorant  to  an  adult. 

Syrtip  of  Ipecacuaiiha  (Syrupus  Ipecacuanha,  U.  S.),  according 
to  the  U.  S.  process,  is  made  by  preparing  a  tincture,  evaporating 
this  so  as  to  drive  off  the  alcohol,  and  adding  water  and  sugar  to 
form  a  syrup.  It  should  have  half  the  strength  of  the  wine,  and  , 
of  course  doullfe  tlie  dose.  'J'rom  two' 16  twenty  fnfnifeiSTlila^  be 
given  as  an  expectorant  to  children  from  one  to  four  years  old. 

Troches  or  Lozenges  of  Ipecacuanha  (Trochisci  Ipecacuanha,  U.  S.) 
are  made  by  incorporating  the  powder  with  sugar  and  arrowroot 
by  means  of  mucilage  of  tragacanth.  The  preparation  is  demul- 
cent and  expectorant,  and  is  intended  to  be  held  in  the  mouth,  and 
swallowed  as  it  slowly  dissolves.  Each  lozenge  contains  about 
one-quarter  of  a  grain  of  ipecacuanha.  A  little  of  one  of  the  salts 
of  morphia  may  sometimes  be  usefully  combined  with  the  other 
ingredients;  and  the  Edinburgh  Pharmacopoeia  directs  a  prepara- 
tion of  this  kind  (Trochtsci  ^[orphia  et  Ipecacuanha,  Sd),  of 
which  each  lozenge  contains  about  one-fortieth  of  a  grain  of  muriate 
of  morphia,  and  about  one  thirteenth  of  a  grain  of  ipecacuanha. 
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II.  TARTRATE  OF  ANTIMONY  AND  POTASSA. 

ANTIMONII  ET  POTASS^  TARTRAS.  U.S. 

Sjfn,    Tartar  Emetic. 

For  a  full  aoconnt  of  this  antimonial,  the  reader  is  referred  to 
page  57  of  this  volume.  As  an  expectorant,  it  is  on  the  whole  the 
most  efficient  belonging  to  this  subdivision.  It  operates  not  only 
through  its  sympathetic  nauseating  influence  in  relaxing  the 
excited  bronchial  vessels,  but  also  by  a  depressing  effect  upon 
them,  through  its  influence  as  an  arterial  sedative,  while  it  stimu- 
lates the  secretory  cells  vigorously  by  its  immediate  presence  either 
unchanged,  or  in  a  modified  state.  It  thus  at  the  same  time  re* 
duces  the  capillary  circulation  to  the  secreting  point,  and  promotes 
directly  the  secretory  function. 

As  an  expectorant,  it  is  employed  chiefly  in  acute  inflamma- 
tion of  the  air-passages,  or  pulmonary  tissue,  whether  original  or 
associated  with  other  diseases;  but  it  is  occasionally  used  also,  in 
connexion  with  the  stimulant  expectorants,  es{>ecially  squill  and 
seneka,  in  chronic  inflammation  of  the  same  parts.  It  should 
always  be  used  with  great  caution,  in  cases  complicated  with  gas- 
tric or  intestinal  irritation  or  inflammation,  or  occurring  in  a  low 
typhoid  state  of  system.  In  infants,  too,  its  use  requires  much 
care,  in  consequence  of  its  tendency  to  irritate  the  bowels.  I  have 
known  convulsions  repeatedly  occasioned  in  infants  by  small  doses 
of  tartar  emetic,  in  consequence  of  the  violent  intestinal  spasm 
induced  by  it.    In  all  such  cases,  ipecacuanha  should  be  preferred. 


2.  Stimulant  Eocpectorants. 
I.  SQUILL. 

SCILL A.  U.  S^  LoncL,  Ed^  Dub. 

For  a  general  account  of  squill  see  page  581  of  this  volume, 
where  it  is  described  among  the  diuretics.  Though  but  slightly 
stimulant  to  the  system  at  large,  it  is  decidedly  so  to  any  part  upon 
which  it  specially  acts,  whether  before  or  after  absorption.  Its 
strongest  tendency,  in  the  latter  condition,  is  undoubtedly  to  the 
kidneys;  but,  that  it  has  also  a  decided  affinity  for  the  bronchial 

i?  • 
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mucous  membrane,  is  established,  I  think,  by  the  fact,  that  it  has  so 
long  retained  its  place,  not  only  in  regular  bat  domestic  practice, 
among  the  best  expectorants.  It  probably  not  only,  like  tartar- 
emetic  and  ipecacuanha,  excites  the  proper  function  of  secretion  in 
the  epithelial  cells  of  the  bronchial  tubes,  but,  unlike  them,  stimu- 
lates also  the  capillary  circulation,  so  as  to  be  unfit  for  employment 
as  an  expectorant  in  the  highest  activity  of  inflamnuition  in  these 
parts.  It  is  true  that,  if  pushed  so  as  to  produce  its  nauseating 
effect,  the  relaxing  influence  of  this  condition  on  the  bronchial 
tubes  would,  in  some  measure,  counteract  its  direct  stimulation ; 
but  it  would  be  unsafe  to  use  squill  habitually  to  this  extent,  in 
consequence  of  its  irritant  operation  on  the  stomach.  In  the  use 
of  this  remedy,  therefore,  as  an  expectorant,  it  is  always  best  to 
wait  until  the  first  activity  of  the  inflammation  has  subsided,  or 
been  subdued;  and,  even  then,  to  conjoin  its  use  with  that  of  tartar 
emetic  or  ipecacuanha,  especially  the  former,  which,  by  its  depress- 
ing influence  on  the  capillary  circulation,  may  counteract  the 
stimulation  of  the  squill. 

In  the  more  advanced  stage  and  chronic  state  of  inflammation  in 
the  respiratory  passages,  squill  may  be  given  with  great  propriety; 
and  in  those  cases,  in  which  a  condition  of  local  debility  or  relaxa- 
tion has  supervened,  it  may  be  combined  with  the  expectorants 
more  stimulating  than  itself. 

It  is  unnecessary  to  particularize  the  several  diseases  in  which 
squill  may  be  administered  as  an  expectorant ;  as  these  have  already 
been  pointed  out  in  the  general  observations  upon  the  class. 

The  dose  of  the  powder  is  one  or  two  grains,  which  shoald  be 
repeated  every  two  or  three  hours  in  acute  cases,  three  or  four 
times  a  day  in  the  chronic.  But  it  is  seldom  used  as  an  expecto- 
rant in  this  form,  except  in  combination  with  other  medicines,  in 
the  form  of  pill,*  as  with  ammoniac,  in  the  Compound  Pills  of  Squill 
(Pilule  Scill^  Composit-b,  U.  S,\  which  consist  of  squill  mixed 
with  twice  its  weight  of  ammoniac  and  ginger,  and  made  into  a 
pilular  mass  with  soap  and  a  little  syrup.  From  five  to  twenty 
grains  of  the  mass,  or  from  one  to  four  of  the  U.  S.  pills  may  be 
taken  at  a  dose.    There  are  several  liquid  preparations. 

1.  Vinegar  of  Squill  (AcETUM  SciLL^,  U.S,,  Lond..  Ed^  Dub)  is 
made  in  the  proportion  of  four  ounces  of  squill  to  two  pints  of 
diluted  acetic  acid  or  distilled  vinegar.  This  is  an  excellent  solvent 
of  the  active  matter  of  squill ;  and  the  vinegar  is  consequently  a 
very  efficient  preparation.    But  it  does  not  keep  well;  and  the 
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syrup  or  oxymel  prepared  from  it  is  usually  preferred.  It  may  be 
given  in  the  dose  of  from  ten  minims  to  half  a  flaidrachm,  fre- 
quently repeated,  and  increased,  if  necessary,  until  it  produce 
some  effect.    Should  it  nauseate,  the  dose  should  be  diminished. 

2.  Syrttp  (^  Squill  (Syrupus  SciLLJB,  U.  S.,  JEd^  Dub.)  is  made 
from  the  vinegar  of  squill  by  the  addition  of  enough  sugar  to  form 
a  syrup.  This  is  the  preparation  usually  employed,  when  it  ia 
desired  to  obtain  the  expectorant  effect  of  the  medicine.  It  is 
peculiarly  adapted  to  infantile  cases  from  its  sweet,  acidulous,  not 
very  unpleasant  taste.  The  dose  for  an  adult  is  from  half  a  flui- 
drachm  to  a  fiuidrachm;  the  latter  quantity  being  used  when  the 
dose  is  given  at  long  intervals,  as  twice  a  day,  for  example ;  the 
former  when  it  is  frequently  repeated. 

8.  Oxymel  of  Squill  (OxTif EL  SciLLJB,  U.  jS,  Lmd)  differs  from 
the  syrup  only  in  containing  honey  instead  of  sugar,  and  in  the 
circumstance  that  it  is  necessary  to  evaporate  it  for  some  time,  in 
order  to  reduce  it  to  the  proper  consistence.  The  use  of  heat  in 
its  preparation  is  injurious;  and,  therefore,  if  the  evaporation  be 
not  carefully  conducted,  the  preparation  may  undergo  some  deteri- 
oration in  the  process.    The  dose  is  the  same  as  that  of  the  syrup. 

4.  Compound  Syrup  of  Squill  (Strupus  SciLLiB  Compositus, 
U.  S.)  is  a  preparation  containing  seneka  and  tartar  emetic,  besides 
squill,  and  will  be  most  appropriately  treated  of  under  seneka,  as 
the  only  one  of  its  ingredients  not  yet  noticed.  (See  the  next  article,) 

5.  Tincture  of  Squill  (TiNCTURA  SciLL^  U.  ^.,  Xonct,  JKi,  Dub.) 
is  prepared  with  diluted  alcohol,  and  is  of  the  same  strength  as  the 
vinegar.  It  may  be  used  whenever  squill  is  indicated,  and  the 
alcoholic  ingredient  is  not  forbidden.  It  is  specially  adapted  to 
the  bronchial  diseases  of  intemperate  persons,  and  all  cases  at- 
tended with  general  debility,  or  local  debility  and  relaxation  of  the 
parts  affected.  The  dose  is  from  ten  to  thirty  minims,  or  from 
twenty  to  sixty  drops. 


II.  SENEKA. 

SENEGA.  U.  S.,  Land,  Ed^  Dub. 

Syn.  Seneka  Snakeroot. 

Origin.  Seneka  is  the  root  of  Polygala  Senega^  a  small,  indigenous, 
herbaceous  perennial,  from  nine  inches  to  a  foot  in  height,  growing 
in  woods  in  different  parts  of  the  United  States,  especially  the  mid- 
VOL.  n.— 42 
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die  and  southern  sections,  on  both  sides  of  the  Alleghany  moun- 
tains. 

Properties.  The  root  is  several  inches  long,  tapering,  contorted, 
of  about  the  medium  size  of  a  quill,  ending  at  top  in  an  abruptly 
expanded  head,  which  is  rough  and  irregular  from  the  insertion  of 
the  stems  of  successive  years.  One  of  its  most  striking  characters, 
distinguishing  it  from  all  other  medicinal  roots,  is  a  projecting 
line  or  keel,  running  along  its  whole  length,  and  having  the 
appearance  as  if  a  string  were  passing  from  one  end  to  the  other, 
immediately  under  the  bark,  shorter  than  the  root,  and  conse- 
quently producing  the  contorted  appearance,  which  is  also  charac- 
teristic. The  colour  of  the  young  and  fresh  roots  is  yellow,  which 
darkens  and  becomes  grayish  by  age  and  exposure.  The  colour  of 
the  powder  is  grayish.  The  root  consists  of  an  interior  wood,  and 
an  outer  cortical  portion,  in  the  latter  of  which  its  sensible  proper- 
ties and  medicinal  virtues  reside.  The  odour  is  peculiar,  but  feeble 
in  the  dried  root;  the  taste  at  first  sweetish,  but  afterwards  pungent, 
acrid,  and  adhesive.  When  chewed,  the  root  produces  irritation  of 
the  throat,  excites  an  increased  flow  of  saliva,  and  sometimes  pro- 
vokes coughing.  Its  virtues  are  extracted  by  water  and  alcohol, 
more  readily  hot  than  cold.    It  is  injured  by  long  boiling. 

Active  Principle.  The  virtues  of  seneka  appear  to  reside  in  a 
peculiar  very  acrid  principle,  which,  having  been  ascertained  to  pos- 
sess acid  properties,  has  been  named  polygalic  acid^  though  at  first 
denominated  senegin.  It  is  a  white,  pulverulent  substance,  of  little 
taste  at  first,  but  after  a  time  extremely  acrid  and  irritant  to  the 
mouth  and  fauces.  It  is  slowly  soluble  in  cold  and  more  rapidly 
in  hot  water,  very  soluble  in  alcohol,  and  insoluble  in  ether  and  the 
fixed  oils.  At  a  boiling  temperature,  it  is  said  to  combine  with  one 
or  more  principles  in  the  root,  to  form  an  insoluble  compound. 

Effects  on  the  System,  Seneka  is  locally  irritant,  in  large  doses 
emetic  and  cathartic,  and,  in  its  influence  on  the  system,  a  general 
stimulant  of  the  secretions,  though  with  a  special  direction  to  the 
lungs  and  bronchial  mucous  membrane.  It  acts  occasionally  as  a 
diuretic,  diaphoretic,  sialagogue,  and  emmenagogue.  In  over-doses, 
it  produces  burning  heat  in  the  stomach,  abdominal  pains,  and  severe 
vomiting  and  purging;  and  sometimes  causes,  along  with  increase 
of  the  renal  secretion,  a  sense  of  heat  in  the  urinary  passages.  There 
can  be  little  doubt  that  its  active  principle  is  absorbed,  and,  carry- 
ing its  irritant  properties  into  the  circulation,  excites  the  capillaries 
more  or  less  everywhere,  but  particularly  in  the  different  emunc- 
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lories  through  which  it  escapes.  Senegin  or  polygalic  acid^  given 
to  a  dog,  was  found  by  M.  Qaevenne  to  cause  vomiting  with  em- 
barrassed respiration,  and  to  prove  fatal  in  large  doses.  After 
death,  marks  of  inflammation  were  found  in  the  stomach,  lungs, 
and  trachea,  showing  a  special  tendency,  after  absorption,  to  the 
latter  organs.  Senek'a  has  little  observable  influence  upon  the 
general  circulation;  and,  when  given  pretty  freely,  produces  so 
much  nausea  as,  in  some  degree,  to  counteract  its  excitant  influence 
upon  the  ultimate  tissue. 

Therapeutic  Application,  Seneka  was  first  brought  into  notice  in 
the  year  1735,  by  Dr.  Tennant  of  Virginia,  who  imagined  that  it 
had  peculiar  virtues  in  the  poison  of  the  rattlesnake,  for  which  it 
was  used  by  a  tribe  of  Indians.  Dr.  Tennant  also  employed  it  in 
pectoral  diseases.  At  present  no  one  has  any  faith  in  its  antidotal 
powers ;  but  it  is  among  the  mo3t  highly  esteemed  expectorants. 
From  its  stimulant  influence  upon  the  ultimate  tissue  of  the  lungg 
and  bronchia,  it  is  not  adapted  to  inflammation  of  these  organs,  in 
its  state  of  highest  activity;  but  in' the  advanced  stages,  and  in 
chronic  states  of  the  aflection,  is  often  very  useful.  I  believe  that 
it  does  not  operate  merely  by  its  expectorant  properties,  but  through 
its  excitant  and  alterative  influence  on  the*diseased  tissue.  It  is, 
therefore,  peculiarly  adapted  to  those  conditions,  in  which  the 
bronchial  mucous  membrane  is  left  enfeebled  and  relaxed  by  pre- 
ceding inflammation,  and  wants  the  requisite  energy  to  recover  its 
normal  condition.  By  combination,  however,  with  tartar  emetic  or 
ipecacuanha,  its  irritant  influence  over  the  vessels  is  modified,  so  that 
its  expectorant  eflects  may  be  obtained  with  less  risk  of  over-excite- 
ment of  the  local  circulation;  and  it  may  thus  be  given  at  an  earlier 
stage  than  it  ought  to  be  ventured  on  alone.  Moreover,  as  before 
stated,  when  given  very  freely,  it  produces  nausea,  and  thus  induces 
a  sympathetic  relaxation  of  the  tissues,  which  may  obviate,  in  a  con- 
siderable degree,  its  direct  irritation  produced  through  the  circula- 
tion. 

The  complaints  in  which  it  has  been  employed  most  usefully  are 
pneumonia  in  its  advanced  stages,  bronchitis  after  the  acute  symptoms 
have  subsided,  and  especially  in  its  chronic  states,  laryngitis  under 
similar  circumstances,  and  catarrhal  croup,  I  know  no  one  medi- 
cine, except  mercury,  in  which  I  have  greater  confidence  in  chronic 
bronchitis,  whether  with  profuse  or  scanty  expectoration.  It  has 
seemed  to  me  to  act  favourably  in  cases  of  this  kind,  quite  iude- 


660  LOCAL  BBXBDISS.  [PABT IL 

pendentlj  of  any  observable  influence  as  an  expectorant,  and  pro- 
bably by  an  alterative  action  on  the  membrane. 

In  croup  it  was  very  highly  recommended  by  Dr.  Archer,  of 
Maryland,  and,  if  given  so  as  to  vomit  freely,  will  very  generally 
relieve  the  spasmodic  or  catarrhal  variety  of  the  disease;  but  it  is 
probably  less  efficacious  than  tartar  emetic,  and  not  more  so  thaD 
ipecacuanha.  To  the  cure  of  pseudomembranous  croup  it  is  quite 
inadequate;  but  may  nevertheless  be  used  conjointly  with  other 
measures,  in  the  hope  of  producing  mucous  secretion,  and  thereby 
loosening  the  false  membrane.  To  the  condition  of  tracheal  and 
bronchial  inflammation  which  croup  frequently  leaves  behind,  it  is 
admirably  adapted,  especially  in  combination  with  other  less  stimu- 
lant expectorants. 

In  consequence  of  its  occasional  diuretic  efiect,  it  is  said  to  have 
been  used  with  success  in  dropsy;  and,  in  those  cases  of  the  disease, 
not  very  uncommon,  which  are  associated  with  chronic  bronchitis, 
it  would  seem  to  be  indicated,  in  connexion  with  more  certain 
diuretic  medicines. 

It  is  said  to  have  been  useful  in  rheumatism^  through  its  emetic 
and  purgative  properties;  and  its  excitant  influence  on  the  ultimate 
tissues  places  it  in  the  'category  of  alterative  medicines,  which  have 
been  found  useful  in  the  chronic  forms  of  that  disease,  as  guaiac, 
turpentine,  &c. 

I  shall  have  occasion  hereafter  to  consider  the  root  in  relation  to 
its  supposed  emmenagogue  powers. 

Administration.  The  dose  of  powdered  seneha  is  from  ten  to  twenty 
grains;  but  it  is  almost  never  administered  in  this  state.  Decoction, 
infusion,  and  syrup  are  the  ordinary  forms  of  exhibition. 

1.  Decoction  of  Seneha  (Dkcoctum  Seneg-S,  U.  S.)  is  made  by 
boiling  an  ounce  of  the  bruised  root  in  a  pint  and  a  half  of  water 
to  a  pint.  This  may  be  improved  by  the  addition  of  an  ounce  of 
bruised  liquorice  root,  which  tends,  by  its  demulcent  properties,  in 
some  degree,  to  cover  the  acrimony  of  the  seneka.  If  a  grain  of 
tartar  emetic  be  added,  the  preparation  will  be  rendered  still  more 
efficacious  in  most  cases  of  bronchial  disease.  A  combination  of 
this  kind,  with  the  still  further  addition  of  an  ounce  or  more  of 
crystallized  sugar,  was  a  favourite  remedy  of  the  late  Dr.  Fhysick 
in  pectoral  diseases,  and  has  been  much  employed  by  myself  in 
chronic  bronchitis.  It  has,  however,  been  shown  that  decoction  is 
not  the  best  method  of  extracting  the  virtues  of  seneka,  which  are 
impaired  by  the  continued  heat.  The  dose  of  the  officinal  decoction 
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IB  one  or  two  flaidoances,  three  or  four  times  a  day.  The  ooropound 
decoction  referred  to,  containing  tartar  emetic,  liquorice  root,  and 
sugar,  besides  seneka,  may  be  given  in  the  dose  of  half  a  fluidounce 
or  a  tablespoonful,  every  two  or  three  hours. 

2.  Infusion  of  Sendca  (Infusum  Seneg-S,  Ed)  may  be  made  in 
the  same  proportions  as  the  decoction,  that  is,  an  ounce  of  the  root 
to  a  pint  of  water,  and,  if  duly  prepared,  is  probably  more  efficient. 
Bat,  in  order  that  the  virtues  of  the  root  may  be  thoroughly  ex- 
tracted, it  should  be  reduced  to  the  state  of  powder,  and  then  treated 
upon  the  plan  of  percolation.  The  same  additions  may  be  made  to 
this  as  to  the  preceding  preparation.    The  dose  is  the  same. 

8.  Syrup  of  Seneka  (Strupus  Seneg-«,  U.S)  is  made  by  ex- 
hausting the  root  with  a  mixture  of  one  part  by  measure  of  alco- 
bol  and  three  of  water,  evaporating  so  as  to  drive  off  the  alcohol, 
and  then  adding  sugar  to  form  a  syrup.  This  is  an  excellent  pre- 
paration, concentrating  the  virtues  of  the  medicine  in  a  small  bulk, 
and  very  convenient  of  administration.  It  may  be  given  alone,  in 
the  dose  of  one  or  two  fluidrachms,  from  two  to  four  times  a  day. 

I  am  much  in  the  habit,  in  the  advanced  stages  of  catarrhal  dis- 
ease, and  in  the  chronic  forms  of  it,  of  employing  the  following 
mixture,  which  often  answers  a  very  good  purpose,  in  allaying 
eongh,  sustaining  expectoration,  and  modifying  favourably  the  con- 
dition of  the  diseased  membrane.  Take  of  syrup  of  seneka  and 
qrrup  of  squill,  each,  one  fluidounce,  antimonial  wine  and  solution 
of  sulphate  of  morphia,  each,  half  a  fluidounce,  and  mix  them 
together.  If  deemed  advisable,  ipecacuanha  wine  may  be  substi- 
tnted  for  the  antimonial.  One  or  two  fluidrachms  may  be  taken 
every  four,  six,  or  eight  hours. 

4.  Compound  Synip  of  Squill  (Syrupus  Sctll^  Compositus,  U,S) 
18  an  officinal  of  the  U.  S.  Pharmacopoeia,  adopted  as  a  substitute 
Ibr  a  preparation  long  extremely  popular  under  the  name  of  Coxeh 
hive  syrup,  originally  prepared  by  Dr.  John  Eedman  Coxe,  of  Phila- 
delphia. It  contains  the  virtues  of  squill  and  seneka,  with  a  grain 
of  tartar  emetic  in  each  fluidounce.  The  chief  difference  between 
this  and  the  original  preparation  is  that  sugar  has  been  substituted 
for  honey.  This  syrup  has  been  much  used  in  the  treatment  of  our 
ordinary  catarrhal  or  spasmodic  croup,  and  will,  no  doubt,  generally 
prove  successful,  if  pushed  to  emesis.  I  do  not,  however,  know 
that  it  is  in  any  degree  more  effectual  than  the  antimonial  uncom- 
Ixined.  It  is  a  good  expectorant,  applicable  to  the  somewhat  ad- 
vanced stages  of  pulmonary,  bronchial,  and  laryngeal  inflammation, 
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whether  in  children  or  adults.  The  dose  of  it,  as  an  expectorant 
for  an  adult,  is  from  thirty  rainims  to  a  fluidrachm.  If  given  to 
children  with  croup,  as  an  emetic,  from  ten  minims  to  a  fluidrachm, 
according  to  the  age  of  the  child,  should  be  repeated  every  fifteen 
or  twenty  minutes  till  it  vomits. 


III.  AMMONIAC. 

AMMONIACUM.  U.  S.,  Lond^  Ed,  Dub. 

Origin.  Ammoniac  is  the  concrete  juice  of  an  umbelliferous 
plant,  denominated  Dorema  Ammoniacumj  six  or  seven  feet  in  height, 
growing  in  Persia  and  Afghanistan.  All  parts  of  the  plant  contain 
a  milky  juice.  At  certain  seasons  this  exudes  through  punctures 
made  in  the  stem,  and  hardens  in  the  shape  of  tears,  which  are  col- 
lected for  use.  But  the  drug  is  said  also  to  be  obtained  by  cutting 
off  the  top  of  the  root,  in  the  same  manner  as  assafetida.  It  is  ex- 
ported from  Bushire,  and  usually  reaches  Europe  and  this  countrj 
through  the  ports  of  Hindostan. 

Properties.  Two  varieties  of  the  drug  are  found  in  commerce; 
one  in  tears,  the  other  in  m.ass.  The  tears  are  irregularly  globular, 
from  the  size  of  a  pin's  head  to  that  of  a  large  chestnut,  yellowish 
externally,  hard  and  brittle  when  cold,  and  breaking  with  a  smooth, 
shining,  whitish  fracture.  The  masses  are  irregular  in  form  and 
size,  presenting  in  their  broken  surface  a  mottled  appearance,  owing 
to  the  presence  of  the  whitish  tears,  imbedded  in  a  substance  of  a 
darker  colour  and  less  homogeneous  texture,  and  often  full  of  im- 
purities. Sometimes  the  masses  are  composed  of  agglutinated  tears, 
with  little  or  none  of  the  solid  pasty  matter. 

The  smell  of  ammoniac  is  faint,  but  peculiar  and  disagreeable; 
the  taste  is  bitterish,  subacrid,  slightly  sweetish,  and  nauseous. 
When  heated,  it  softens  and  becomes  adhesive,  but  does  not  melt 
It  is  inflammable. 

Composition.  Ammoniac  is  a  gum-resin,  consisting  essentially  of 
gum  and  resin,  with  a  little  volatile  oil,  to  which  it  owes  its  odour. 
As  its  virtues  reside  in  the  oil  and  resin,  they  are  extracted  by 
alcohol.  Kubbed  up  with  water,  the  gum-resin  forms  a  white  milky 
emulsion,  in  which  the  resin  and  oil  are  held  in  suspension  by  the 
dissolved  gum. 

Medical  Properties  and  Uses.  Ammoniac  was  employed  by  the 
ancients.    Its  properties  and  applications  as  a  nervous  stimulant 
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and  external  irritant  have  been  already  considered  (i.  616).  With 
m  Tery  moderate  excitant  influence  over  the  circulation  and  nervous 
■ystem,  it  has  the  property  of  stimulating  the  secretions,  and  will 
occasionally  act  as  an  expectorant,  diaphoretic,  and  diuretic,  though 
in  none  of  these  respects  is  its  action  very  decided.  It  has  been 
aaid  to  possess  emmenagogue  properties,  but  these  are  v^ry  uncer- 
tain. In  large  doses,  it  ofLen  occasions  a  feeling  of  heat,  weight,  or 
nneasiness  of  the  stomach,  and  not  unfrequently  acts  on  the  bowels. 

As  an  expectorant,  it  is  employed  chiefly  in  chronic  cases  of 
bronchitis,  in  which  the  secretion  is  either  defective  or  in  excess; 
and  in  which  it  probably  operates  also  as  a  gentle  stimulant  and 
alterative.  It  has  been  thought  to  be  specially  useful  in  cases 
of  this  kind  associated  with  asthmatic  phenomena;  and,  from  its 
properties  as  a  nervous  stimulant,  may  do  good  in  the  obstinate 
coughs  of  hysterical  patients.  In  consequence  of  its  locally  stimu- 
lant and  somewhat  laxative  property,  it  may  be  used  in  cases  of 
habitual  constipation,  with  colicky  pains  and  flatulence,  connected 
with  a  feeble  and  torpid  or  insusceptible  state  of  the  alimentary 
macous  membrane;  and,  when  this  condition  happens  to  be  asso- 
ciated with  a  chronic  cough,  there  is  a  double  indication  for  its  use. 

Administration.  The  dose  of  ammoniac  is  from  ten  to  thirty 
grains,  to  be  repeated  as  other  expectorants.  It  may  be  given  in 
pill,  or  emulsion ;  but  the  latter  form  is  preferable.  It  is  often  ad- 
ministered in  conjunction  with  other  expectorants,  especially  with 
aqaill,  with  which  it  is  combined  in  the  Compound  Pills  of  Squill 
(Pilule  SciLLja  Composite?)  of  the  Pharmacopoeias.  (See  jjayc  656.) 

^fWTnonwrc  i/i*xiare(MiSTUKA  Ammoniaci,  C/'./S),  sometimes  called 
milk  of  ammoniac  or  lac  ammoniaci^  is  made  by  simply  rubbing  two 
drachms  of  ammoniac  with  eight  fluidounces  of  water.  A  table- 
spoonful  is  the  medium  dose. 


IV.  ASSAFETIDA. 

ASSAFCETIDA.  U.  S.,  Land,,  Ed,  Duh. 

This  has  already  been  fully  described  under  the  nervous  stimu- 
lants (i.  608).  Among  its  important  properties  is  that  of  stimulating 
the  bronchial  secretion,  for  which  it  is  often  and  very  usefully  em- 
ployed,  in  chronic  pectoral  affections,  and  the  advanced  stages  of 
the  acute.  It  is  admirably  adapted  to  these  complaints  when  asso- 
ciated with  nervous  exhaustion,  spasm,  or  faystcrieal  disorder.    In 
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the  a/Jvaneed  Bioge  of  pneumonia^  when  the  system  begins  to  «nk; 
in  the  tame  stage  of  brmchUia^  lailh  copious  purulaid  or  mueo-puruloid 
exptsctoration ;  in  dironie  bronchial  inflammation^  asaodated  wtih  asthma; 
in  the  second  and  third  stages  of  pertussis;  in  the  declining  stage 
of  phthisis^  with  disordered  nervous  symptoms ;  in  pure  nervous 
coughs ;  in  the  pect/oral  affection  of  hysterical  women^  in  the  absence  of 
acute  inflammatory  symptoms,  assafetida  may  be  used  often  with 
groat  relief.  In  the  advanced  stage  of  x\iQ  pectoral  diseases  of  infants^ 
it  is  an  excellent  remedy. 

It  not  unfrequently  happens  in  the  bronchitis  and  pneumonia  of 
infants,  before  the  close  of  the  disease,  that  the  nervous  power  ap- 
pears to  bo  exhausted,  and  a  very  alarming  condition  ensues,  which, 
without  caution,  may  be  mistaken  for  an  increase  of  the  inflamma- 
tion or  congestion.  There  is  very  frequent  and  apparently  op- 
pressed respiration,  the  alas  nasi  visibly  expand  and  contract, 
the  pulse  is  very  frequent,  the  child  restless,  or  perhaps  approach- 
ing a  comatose  state,  and  there  is  obviously  great  and  urgent 
danger.  If,  under  these  circumstances,  the  hand  be  applied  to  the 
tip  of  tho  nose,  the  ear,  or  the  cheek,  they  will  be  found  to  be  cool, 
instead  of  hot;  and  the  symptoms  are  in  fact  the  result  of  almost 
complete  nervous  exhaustion.  Assafetida  acts  here  with  very  great 
and  prompt  advantage,  and,  along  with  due  nutrition,  will,  I  believe, 
oflen  save  the  life  of  the  patient,  when  a  perseverance  in  deplet- 
ing or  reducing  measures,  would  be  inevitably  fataL 

Suflloient  has  been  said  of  the  dose  and  administration  of  assafe- 
tida under  the  former  head.  I  will  here  merely  add  that,  in  the 
infantilo  cases  above  referred  to,  it  may  be  given  to  children,  under 
two  yoars,  in  the  dose  of  one  or  two  grains  every  hour  or  two,  in 
tho  form  of  mixture  or  emulsion. 


V.  GARLIC. 
ALUUM.  r.S^El 

This  V.A*  alrvAvU-  been  de?5orii^  in  n?fen?nce  to  is?  origin,  sensible 
anvl  ciu^'.v.ioAl  rrvnvrties^  and  effects  and  use?  as  a  nerro:is  simulant 
in  5U0  r'rs5  \\\a:v.o  1  u:  x  &^l\  asd  as  a  diuntuc  a:  cw.-v  *?o  of  the 
i-niN!<'uS  Yv^^,r;x^  1  wish  to  oill  a::i?::::;>>a  hei^  siairlv  to  ie  exr<c- 
lvx:;*:'5  vrvnx^rju^  ar..l  &:: I:ca::.^:is.    I-  :^*^  carticIiT.  ::  has  socre 
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M  a  mere  expectorant,  and  more  stimulating  to  the  vascular  tissue. 
In  another  point  it  approaches  very  closely  to  asaafetida,  possessing 
like  that  remedy  a  decided  stimulant  influence  over  the  nervous 
system,  which  renders  it  peculiarly  applicable  to  cases  of  pectoral 
disease,  complicated  with  nervous  debility  or  exhaustion.  It  is  too 
stimulant  to  be  employed  in  acute  inflammation  of  the  air-passages, 
until  after  all  activity  of  vascular  excitement  has  passed.  But  at 
this  period,  if  symptoms  of  nervous  irregularity  or  weakness 
Bhoald  come  on,  it  is  an  excellent  remedy ;  and  particularly  in  the 
esses  of  infants,  who  are  extremely  liable  to  this  complication  in 
their  acute  diseases.  I  have  seen  the  happiest  eflects  from  it  under 
these  circumstances,  and  would  strongly  recommend  it  to  the  young 
practitioner.  The  most  convenient  form  for  use  is  that  of  syrup, 
made  out  of  the  expressed  juice  with  sugar,  of  which  a  teaspoonful 
ipay  be  given  to  a  child  two  years  old,  and  repeated  every  two  or 
three  hours.  (See  vol  i.  p,  624.) 

The  ONION  has  expectorant  and  nervine  properties  closely  analo- 
gous to  those  of  garlic,  though  inferior,  and  may  be  employed  under 
the  same  circumstances,  and  in  a  similar  manner. 


VI.  THE  BALSAMS. 

Balsams  are  vegetable  juices,  liquid,  semi-liquid  or  concrete,  which 
are  characterized  by  containing,  along  with  resin  and  volatile  oil, 
either  the  cinnamic  or  benzoic  acid.  The  balsam  of  Tolu,  that  of 
Peru,  styrox,  and  benzoin,  are  more  or  less  used,  and  require  brief 
notices. 

L   BALSAM  OF  TOLU. — BalSAMUM    TolUTANUM.      U.S., 

Land.,  Ed.^  Dub. 

Origin,  This  is  obtained  from  Myrospermum  Toluiferum^  a  large 
tree  growing  in  the  northern  region  of  South  America,  especially 
in  the  vicinity  of  Tolu,  in  New  Granada,  sixty  or  seventy  miles 
south  of  Carthagena.  Incisions  are  made  into  the  bark,  through 
which  the  juice  flows  out  during  the  heat  of  the  day.  It  is  imported 
in  tin  canisters,  earthen  jars,  or  calabashes. 

Properties,  At  first  liquid,  it  soon  becomes  more  consistent,  and, 
as  it  reaches  us,  is  generally  thick,  semifluid,  tenacious,  and  of  a 
yellowish-brown  colour.  By  time  it  concretes  into  a  soft  tenacious 
solid,  and  ultimately  becomes  hard  and  brittle  like  resin,  in  which 
state  it  is  translucent,  and  of  a  reddish  tint    Its  smell  is  gratefully 
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fragrant,  its  taste  warm,  sweetish,  and  somewliat  pungent.  It  melts 
with  heat,  and  is  highly  inflammable,  diffusing  an  agreeable  odour 
when  it  burns.  It  consists  of  resin,  volatile  oil,  and  cinnamic  acid, 
the  last  of  which  may  be  separated  by  sublimation.  It  yields  its 
acid,  and  a  minute  proportion  of  its  oil  to  boiling  water;  but  alcohol 
is  its  proper  solvent. 

Medical  Properties  and  Uses,  Balsam  of  Tolu  is  a  gentle  topical 
irritant,  and,  in  its  influence  on  the  system,  very  moderately  stimulant 
to  the  circulation,  with  a  tendency  to  act  upon  the  secretory  organs, 
more  especially  the  bronchial  mucous  membrane.  It  is  also  thought 
to  possess  tonic  properties.  Altogether,  however,  its  remedial  influ- 
ences are  feeble;  and  it  is  employed  more  as  an  adjuvant  of  pectoral 
medicines,  and  for  its  agreeable  flavour,  than  for  any  yotj  decided 
curative  effect.  It  is  used  almost  exclusively  in  chronic  bronchial 
and  laryngeal  inflammation.  The  inhalation  of  the  vapour  of  an 
ethereal  solution  of  the  balsam  is  said  to  afford  considerable  relief, 
in  some  old  and  very  obstinate  coughs;  but  it  might  be  difficult  to 
determine  how  much  of  the  benefit  is  to  be  ascribed  to  the  balsam, 
and  how  much  to  the  ether,  which  is  itself  an  excellent  alleviating 
remedy  in  such  affections. 

I  should  not,  however,  do  justice  to  the  subject,  without  calling 
attention  to  the  remarks  of  MM.  Trousseau  and  Pidoux,  based  chiefly 
on  personal  experience,  upon  the  use  of  the  balsams,  and  especially 
of  that  under  consideration,  in  chronic  diseases  of  the  air-passages. 
They  state  that  there  are  few  agents  in  the  Materia  Medica  so 
powerful  in  the  treatment  of  chronic  pulmonary  catarrhs,  and  old 
cases  of  laryngitis.  Without  claiming  for  them  the  power  of  pre- 
venting or  removing  tubercles,  they  consider  them  as  precious 
means  for  retarding  the  progress  of  tuberculous  degeneration,  of 
preserving  strength,  and  prolonging  life  in  phthisis.  In  bronchial 
inflammations,  they  commence  with  their  use  earlier  than  with  the 
more  stimulating  substances,  as  the  turpentines;  so  early  even  as  at 
the  end  of  a  week,  and  in  infantile  cases  still  earlier.  But  it  is  in 
'the  chronic  inflammation  of  the  larynx,  that  they  have  found  most 
benefit  from  them,  particularly  in  the  ulcerated  state,  unconnected 
with  tubercles.  In  this  affection,  the  remedy  is  applied  by  means 
of  fumigation,  so  as  to  bring  the  agent  into  direct  contact  with  the 
ulcerated  surface.  The  object  is  best  effected  by  throwing  upon 
burning  coals  a  portion  of  one  of  the  balsams,  that  of  Tolu  prefer- 
ably, so  as  to  fill  the  space  occupied  by  the  patient,  and  thus  main- 
tain a  constant  impression  by  the  impregnation  of  the  air  he  breathes. 
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They  consider  this  method  preferable  to  the  use  of  the  inhaler,  as 
keeping  up  a  more  steady  influence;  but,  nevertheless,  the  latter 
method  may  be  resorted  to,  if  deemed  advisable ;  the  balsam  being 
added  to  boiling  water,  and  the  vapours  inhaled.  They  have 
found  balsamic  fumigation  useful  in  chronic  catarrhs,  as  well  as  in 
laryngitis. 

The  same  authors  speak  favourably  of  the  use  of  the  balsams  in 
chronic  ulceration  of  the  bowels,  such  as  are  left  behind  by  typhoid 
fever  and  dysentery.  They  administer  the  remedy  at  the  same 
time  by  the  mouth  and  by  enema,  giving,  in  the  latter  method, 
from  half  a  drachm  to  a  drachm  of  balsam  of  Tolu,  or  of  storax, 
"dissolved  in  boiling  water,"  while  the  syrup  of  Tolu  is  given  by 
the  mouth.   {Traits  de  ThSrap.,  &c.,  4th  ed.,  ii.  581,  689.) 

The  dose  of  the  balsam  is  from  ten  to  thirty  grains,  which  may  be 
repeated  several  times  a  day.  It  may  be  given  in  pill  or  emulsion; 
but  the  latter  form  is  preferable.  The  emulsion  may  be  readily 
made,  in  the  common  method,  out  of  the  hard  and  brittle  balsam; 
bntj  in  its  ordinary  plastic  form,  there  is  some  difficulty.  This  may 
be  obviated  by  dissolving  it  in  the  smallest  quantity  of  almond  oil, 
and  proceeding  with  the  solution  as  with  castor  oil. 

Tincture  of  Tolu  (TiNCTURA  ToLUTANA,  U.  /S,  Land.,  Ed,,  Dub.)  is 
prepared  by  dissolving  the  balsam  in  officinal  alcohol.  As  a  flui- 
drachm  of  the  tincture  contains  only  five  grains  of  the  balsam,  the 
preparation  is  too  stimulant,  through  the  alcohol,  for  obtaining  the 
full  expectorant  effects  of  the  medicine,  unless  in  the  cases  of  in- 
temperate individuals,  or  in  very  low  states  of  the  system.  It  is, 
therefore,  more  used  for  flavouring  cough  mixtures,  than  for  any 
curative  effect. 

Syrup  of  Tolu  (Syrupus  Tolutanus,  U.S.j  Lond.,  Ed,,  Dub.)  is 
prepared,  according  to  the  directions  of  the  U.  S  Pharmacopoeia, 
by  adding  the  tincture  of  Tolu  to  sugar,  evaporating  the  alcohol,  and 
addmg  sufficient  water  to  fotm  a  syrup.  The  London  and  Dublin 
C!olleges  boil  the  balsam  in  water,  and  prepare  the  syrup  from  the 
decoction.  However  prepared,  it  is  only  useful  as  a  flavouring 
material;  as  the  proportion  of  balsam  is  too  small  to  exert  any  effect 
on  the  system.  It  is,  however,  much  used  as  a  grateful  addition  to 
pectoral  mixtures. 

II.  BALSAM  OF  PERU.  —  BalSAMUM  PerUVIANUM.  U.S.^ 

Land.^  Ed. 

Origin.  The  balsam  of  Peru  is  obtained  from  a  species  of  ifyros- 
permum,  for  which  the  name  oi  Afyrospermum  Pereira  has  been  pro- 
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posed,  la  honour  of  the  late  Dr.  Pereira.  This  is  a  large  tree, 
growing  in  Central  America,  in  the  State  of  San  Salvador,  on  the 
Pacific  coast.  The  balsam  is  collected  by  the  aborigines,  who  make 
incisions  in  the  bark,  and,  having  burned  it  slightly  to  favour  the 
flow  of  the  juice,  introduce  rags,  which  imbibe  the  liquid.  When 
saturated,  these  are  boiled  in  water,  so  as  to  separate  the  balsam, 
which  on  cooling  subsides.  The  supernatant  water  is  poured  off, 
and  the  balsam,  having  been  purified  by  straining,  is  introduced 
into  jars,  in  which  it  is  exported. 

Properties.  This  balsam  is  a  thickish  somewhat  viscid  liquid,  of 
a  dark  reddish-brown  colour,  a  fragrant  odour  analogous  to  that  of 
balsam  of  Tolu,  yet  different  and  less  agreeable,  and  a  warm,  bit- 
terish, somewhat  pungent  taste.  It  is  heavier  than  water,  is  in- 
flammable, and  consists  of  resin,  a  peculiar  volatile  oil,  and  an  acid, 
which  is  either  benzoic  or  cinnamic,  but  probably  the  latter.  Boil- 
ing water  extracts  the  acid,  and  the  oil  may  be  separated  by  distil- 
lation.   The  balsam  is  soluble  in  alcohol. 

Medical  Properties  and  Uses.  The  effects  of  balsam  Peru  are  es- 
sentially the  same  as  those  of  the  balsam  of  Tolu,  last  described. 
It  was  formerly  highly  esteemed,  and  much  used,  both  as  a  topical 
excitant,  and  internally  as  an  expectorant  A  notion  prevailed 
that  there  was  in  the  balsams  some  property  peculiarly  favourable 
to  the  healing,  not  only  of  ulcers,  but  even  of  fresh  wounds;  so  that 
the  term  balsamic  came  to  be  almost  synonymous  with  healing. 
With  this  view  of  its  powers,  it  was  very  naturally  concluded  that 
it  might  prove  serviceable  in  ulcerative  affections  of  the  lungs ;  and 
hence  it  became  a  popular  remedy  in  phthisis,  and  other  pectoral 
diseases,  presenting  analogous  exterior  characters.  At  present  it  is 
considered  useful  in  indolent  ulcers  simply  as  a  gentle  local  excitant, 
and  in  chronic  bronchial  diseases  as  a  mild  stimulating  expectorant 
It  is  altogether  unsuited  to  acute  inflammation  of  the  air-passages, 
and,  indeed,  in  this  country,  is  used  very  little  in  regular  medical 
practice  for  any  purpose. 

Among  the  complaints  in  which  it  was  formerly  used,  were  also 
diseases  of  the  urinary  passages^  leucorrhoea^  amenorrhoea^  rJieumatisin^ 
BXid  palsy.  Sydenham  found  great  benefit  from  this  balsam  in  the 
pains  of  colica  pictonum,  which  were  frequently  relieved  by  it 

The  dose  is  from  half  a  fluidrachm  to  a  fluidrachm,  which  may 
be  made  into  an  electuary  with  sugar,  or  given  more  conveniently 
in  the  form  of  emulsion ;  the  balsam  being  suspended  in  water  by 
means  of  gum  arabic  or  the  yolk  of  eggs,  and  sugar. 
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ITT.  BEZOIN. — Benzoinum.  TJ.  8.,  Lond.,  Ed,,  Dub. 

Benzoin  is  the  concrete  juice  of  Styrax  Benzoin^  a  stately  tree, 
growing  in  Java,  Sumatra,  Borneo,  Siam,  and  other  parts  of  the 
East  Indies.  It  is  obtained  by  wounding  the  bark,  and  collecting 
the  juice  as  it  exudes.    This  soon  hardens  on  exposure. 

There  are  two  prominent  varieties  of  benzoin;  one  either  in 
separate  whitish  tears,  or  masses  consisting  of  aggregated  tears  with 
a  reddish-brown  connecting  medium ;  the  other  in  masses  of  a  brown 
colour,  with  few  or  no  tears. 

The  odour  of  benzoin  is  fragrant;  its  taste  very  slight,  but  some- 
what acrid  after  chewing.  It  is  fusible  and  inflammable,  and  when 
melted  emits  pungent  fumes.  It  consists  chiefly  of  resin  and  ben- 
afioic  acid,  and,  when  heated  in  close  vessels,  gives  out  benzoic  acid 
'with  a  fragrant  volatile  oil.  It  yields  a  small  proportion  of  benzoic 
acid  to  water,  and  is  wholly  soluble  in  alcohol. 

Medical  Effects  and  Uses,  Benzoin  is  moderately  stimulant  and 
expectorant;  but  is  almost  never  used  by  itself  internally.  It  may 
be  employed  advantageously,  by  way  of  fumigation,  in  chronic  in- 
flammation of  the  larynx  with  ulceration,  and  in  chronic  bronchitis; 
portions  of  it  being  thrown  upon  burning  coals  so  as  to  impregnate 
with  its  vapours  the  air  of  the  chamber,  in  which  the  patient  may 
he  placed.  The  object  aimed  at  should  be  to  keep  the  air  con- 
stantly fumigated,  but  only  to  such  a  degree  as  may  be  quite  com- 
fortable to  the  patient,  without  exciting  cough.  The  balsam  may 
also  be  used  by  adding  it  to  boiling  water,  and  inhaling  the  vapour 
by  means  of  an  inhaler.  (See  vol  i.  p.  77.)  There  are  two  prepara- 
tions of  benzoin  which  are  more  or  less  used  in  medicine. 

Compound  Tincture  of  Benzoin  (TiNCTURA  Benzoini  Composita, 
U.S^j  Land.,  ML)  is  prepared  by  dissolving  benzoin,  storax,  balsam 
of  Tolu,  and  aloes  in  officinal  alcohol.  The  resinous  matter  of  this 
tincture  is  separated  on  the  addition  of  water.  It  is  sometimes 
used  as  a  stimulant  expectorant,  and  slight  laxative,  in  old  pectoral 
difseases,  in  doses  varying  from  thirty  minims  to  two  fluidrachms; 
but  its  chief  employment  is  as  a  stimulant  application  to  old  and 
indolent,  or  flabby  ulcers. 

BENZOIC  ACID. — AciDUM  Benzoicum.  U.  S.^  Land.,  Ed.^  Dub. 

Preparation.  Benzoic  acid  is  by  all  the  Pharmacopoeias  directed 
to  be  procured  by  sublimation.  It  is  the  odorous  product  obtained 
in  this  way  that  is  intended,  and  not  the  chemically  pure  benzoic 
acid,  which  is  inodorous,  or  that  procured  from  the  urine  of  animals, 
which,  as  found  in  the  shops,  has  an  odour,  but  very  unlike  that  of 
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the  officinal  acid.  The  true  oflBcinal  substance  is  procured  by  sub- 
limation from  benzoin.  For  the  method  of  conducting  the  process 
the  reader  is  referred  to  the  U.  S.  Dispensatory. 

Properties  and  Composition.  As  officinally  prepared,  benzoic  acid 
is  in  beautifully  white,  soft,  feathery,  shining  crystals,  having  a 
highly  fragrant  odour,  arising  from  a  portion  of  volatile  oil  that  is 
given  over  along  with  it,  and  a  warm,  somewhat  pungent,  acidulous 
taste.  It  is  fusible  by  heat,  and  readily  vaporized,  sending  forth 
pungent,  suffocating  fumes.  It  is  also  inflammable.  Boiling  water 
dissolves  a  small  proportion,  which  is  deposited  upon  cooling.  It 
is  wholly  dissolved  by  alcohol,  the  fixed  oils,  and  alkaline  solutions. 
The  crystallized  acid  consists  of  one  equivalent  of  a  compound 
radical  called  henzyle^  one  of  oxygen,  and  one  of  water. 

Medical  Effects  and  Uses.  Benzoic  acid  is  locally  irritant,  stimu- 
lant to  the  system,  and  perhaps  expectorant.  It  is  upon  this  pro- 
bably, or  the  analogous  cinnamic  acid,  that  the  balsams  depend 
mainly  for  their  virtues,  and  especially  for  the  eflFects  they  pro- 
duce by  fumigation.  But  it  will  be  remembered  that  it  is  the 
ofiicinal  acid  which  we  are  now  considering.  It  is,  however,  very 
seldom  used  internally  except  as  an  ingredient  of  the  camphorated 
tincture  of  opium,  or  paregoric,  of  which  it  is  a  constituent. 

I  have  within  a  few  years  employed  the  acid  in  cases  of  phos- 
phatic  lithiasis,  with  the  object  of  dissolving  the  phosphates  depo- 
sited by  the  urine,  and,  in  some  cases,  with  striking  results,  so  far 
as  the  object  aimed  at  was  concerned.  Though  it  is  not  impossible 
that  the  impregnation  of  the  urine,  resulting  from  the  use  of  the 
acid,  may  sometimes  prove  serviceable  by  a  stimulant  or  alterative 
influence  upon  the  diseased  surfaces,  yet  it  was  not  with  that  object 
that  I  have  prescribed  it,  as  there  are  other  medicines  more  effica- 
cious. From  the  experiments  of  Dr.  Garrod  and  Mr.  Keller,  it 
appears  that,  when  benzoic  acid  is  taken  internally,  the  urine  be- 
comes impregnated  with  the  soluble  hippuric  acid,  into  which  it  is 
probable  that  the  benzoic  acid  is  converted.  The  urine  may  thus 
be  kept  in  an  acid  state  whenever  desired,  and  consequently  made 
to  hold  the  phosphates  in  solution.  The  acid  has  also  been  given 
for  nocturnal  incontinence.  The  dose  is  from  ten  to  thirty  grains, 
which  may  be  conveniently  administered  with  two  parts  of  borax, 
or  four  of  phosphate  of  soda,  by  which  it  is  rendered  soluble  in 
water. 
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IV.  STORAX.— Styrax.  U.  S.,  Lond.,  Ed. 

Storax  is  the  juice  of  Styrax  officinale^  a  small  tree,  indigenous  in 
Syria  and  other  parts  of  the  Levant,  and  naturalized  in  the  South 
of  Europe.  It  is  obtained  by  making  incisions  in  the  trunk,  and 
Ib  procured  for  commerce  in  Turkey.  There  are  several  varieties 
of  it.  Sometimes  it  is  obtained  in  tears,  separated  or  agglutinated; 
but  these  are  seldom  if  ever  brought  to  this  country.  The  varieties 
foand  in  our  market  are  two;  one  in  solid  friable  lumps,  consisting 
of  sawdust  with  more  or  less  of  the  balsam ;  the  other,  called  liquid 
Horax,  a  semi-liquid  adhesive  substance,  of  a  light  greenish-gray 
colour,  though  nearly  black  on  the  surface.  It  is  purified  for  use 
by  dissolving  it  in  alcohol,  and  evaporating  to  the  proper  con- 
sistence. 

The  odour  of  storax  is  fragrant,  its  taste  somewhat  pungent  and 
aromatic.  It  is  fusible  by  heat,  inflammable,  very  partially  soluble 
in  water,  to  which  it  imparts  its  odour,  and  quite  soluble,  with  the 
exception  of  impurities,  in  alcohol  and  ether.  It  contains  resin,  a 
volatile  oil,  and  cinnamic  or  benzoic  acid,  with  some  other  ingre- 
dients of  no  practical  importance. 

Medical  Effects  and  Uses.  Storax  has  the  same  effects  on  the 
system  as  the  other  balsams,  and  may  be  used  for  the  same  pur- 
poses. It  has  been  occasionally  employed  in  chronic  bronchial  affec- 
tionSj  complaints  of  the  urinary  passages,  leucorrhoea,  amenorrhcea,  and 
as  a  local  stimulant  application  to  ulcers;  but  is  at  present  little 
prescribed,  at  least  in  the  United  States.  It  is  an  ingredient  in  the 
compound  tincture  of  benzoin,  already  described  {page  669),  and  in  the 
compound  pills  of  storax. 

The  Compound  Pills  of  Storax  (PiLULA  Styracis  Composita, 
Lond.;  PiLULiB  Styracis,  Ed)  are  made  of  storax,  opium,  and 
saffron.  The  object  of  the  storax  is  simply  to  cover  the  smell  and 
taste  of  the  opium,  as  its  name,  in  the  title  of  the  preparation,  con- 
ceals the  important  ingredient.  Indeed,  the  object  is  to  aftbrd  the 
means  of  prescribing  opium,  where  it  may  be  needed,  without  the 
knowledge  of  the  patient;  very  important  sometimes,  in  order  to 
avoid  leading  to  evil  habits.  Five  grains  of  the  mass  contain  a 
grain  of  opium. 

VII.  COPAIBA  AND  THE  TURPENTINES. 

I  place  these  together,  because,  so  far  as  concerns  their  operation 
on  the  air  passages  of  the  lungs,  they  are  almost  identical  in  their 
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effects.  Elsewhere  it  has  been  stated  that  these  substances  are 
stimulant  to  the  circulatory  system,  with  a  disposition  to  excite  the 
different  emunctories,  especially  that  of  the  kidneys.  They  exer- 
cise a  similar,  though  comparatively  feeble  influence  on  the  bron- 
chial mucous  membrane.  It  is  probable  that  all  their  effects,  both 
local  and  general,  are  dependent  almost  exclusively  on  their  volatile 
oil,  which  enters  the  circulation,  and  escapes  unchanged,  or  modified, 
through  various  outlets,  exciting  the  several  tissues  in  its  passage. 
The  lungs  afford  one  of  these  outlets,  and  are,  therefore,  subject  to 
this  special  influence  of  the  oil.  Besides  this,  they  feel,  together  with 
all  the  other  vascular  tissues  of  the  body,  the  stimulant  action  of 
the  oil  circulating  through  them  with  the  blood.  There  is  thus  a 
double  action  upon  the  air-passages,  which  is  sometimes  available 
for  important  therapeutic  purposes. 

Copaiba  and  the  turpentines  may  be  used  in  all  chronic  bronchial 
and  laryngeal  inflammations,  in  which  activity  of  excitement  or 
acuteness  of  inflammation  is  wholly  past;  but  especially  when  there 
is  coincident  general  debility.  They  are  specially  adapted  to  those 
old  cases  of  catarrh  or  bronchitis,  in  which  there  is  copious  expectora- 
turn  of  mucous,  muco-purulefit,  or  purulent  matter,  with  general  de- 
bility, emaciation,  night-sweats,  &c.;  and  which  bear  a  close  resem- 
blance to  pulmonary  consumption  in  their  external  aspect,  though 
toto  coelo  different  in  their  real  nature. 

In  all  the  forms  of  chronic  bronchitis,  even  without  any  symp- 
toms of  hectic,  which  have  been  called  pituiious  catarrh^  brondiorrhoea, 
humo7'al  asthma,  and  tussis  senilis,  all  characterized  by  copious  ex- 
pectoration, these  medicines  may  be  employed,  whenever  there  is 
no  acuteness  in  the  symptoms  to  contraindicate  them. 

They  may  be  used  by  the  stomach  or  by  inhalation. 

Copaiba  is  generally  most  conveniently  given  in  emulsion,  made 
by  suspending  it,  by  means  df  gum  arabic  and  loaf  sugar,  in  mint 
water;  and  may  frequently  be  combined  with  laudanum,  or  some 
other  preparation  of  opium,  and  with  other  expectorants,  to  give  it 
a  more  decided  direction  to  the  lungs.  From  ten  to  twenty  minims 
may  be  administered  three  or  four  times  a  day,  or,  in  cases  of 
urgency,  every  two  or  three  hours.  Or  its  volatile  oil  may  be  sub- 
stituted in  from  one-third  to  one-half  the  dose. 

TuRPENnNE  may  be  used  in  the  same  way.  The  Canadian  tur- 
pentine is  the  most  elegant  and  agreeable  of  these  oleo-resins ;  but 
any  one  of  them  may  be  employed;  our  common  white  turpentine, 
Sirasburgh  turpentine,  Venice  turpentine,  or  the  Chian,    They  may  be 
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given  also  in  the  form  of  pill^  and  those  having  the  liquid  form  in 
deduary;  but  the  emulsion  is  on  the  whole  the  best  method,  as 
likely  to  be  most  acceptable  to  the  stomach.  The  volatile  oil  (Oleuh 
Tkbebinthin^)  might  be  substituted;  but,  from  the  rapidity  of  its 
ftfaoorption,  it  is  more  stimulant  in  its  operation,  and  more  likely  to 
affect  the  urinary  passages  disagreeably.  The  dose  of  the  turpen* 
tiBCB  is  from  a  scruple  to  a  drachm. 


The  following  are  substances  analogous  to  the  turpentines  in 
their  effects  upon  the  chest,  and  are  occasionally  used  for  the  same 
purpose. 

L  TAB. —  PiZ  LiQUIDA. 

This  is  sometimes,  though  rarely,  administered  in  substance; 
either  in  the  form  of  pill,  or  of  electuary  made  with  sugar.  The 
dose  is  the  same  as  that  of  the  turpentines.  But  the  form  in  which 
tar  is  almost  exclusively  used  internally  is  that  of  infusion,  or  tar 
water.  The  mode  of  preparing  this  has  been  already  described  (ii. 
608).  It  is  only  necessary  here  to  state  that,  being  less  stimulant 
than  copaiba  or  the  turpentines,  it  may  be  used  in  cases  which 
might  be  thought  to  have  too  much  aouteness  for  those  medicines, 
or  in  which  the  propriety  of  using  them  might  be  deemed  equivocaL 
From  one  to  two  pints  may  be  given  daily. 

But  it  is  by  means  of  infuihtion  that  tar  is  most  useful;  and, 
employed  in  this  way,  it  is  an  excellent  remedy  in  pectoral  diseases, 
not  only  bronchial  and  laryngeal,  but  also  pulmonary;  not  only  in 
the  chronic,  but  also  in  the  acute  in  their  advanced  stages,  when  the 
expectoration  is  purulent  and  somewhat  copious,  and  the  system 
generally  enfeebled.  In  pneumonia,  which  has  advanced  to  the 
stage  of  abscess,  in  gangrene  of  the  lungs  under  similar  circum- 
stances, in  chronic  bronchitis  and  ulcerative  laryngitis,  it  may  be 
used  often  with  great  benefit;  and  even  cases  of  phthisis  may  be 
sometimes  alleviated.  But  the  remedy  must  be  used  long  and  con- 
tinuously ;  for  months,  and,  if  necessary,  for  years.  The  vapour 
should  never  be  so  concentrated  as  to  irritate  or  oppress  the 
lungs;  but  should  rather  produce  an  agreeable  impression  upon 
them.  The  remedy  is  best  administered  by  evaporating  tar  in  a 
water-bath,  so  that  the  heat  cannot  be  pushed  so  far  as  to  decom- 
pose it.  Tliis  may  be  conveniently  accomplished  by  means  of  the 
nurse-lamp.  (See  vol.  i.  p,  77.)  If  the  patient  is  confined  to  the 
house,  the  air  of  the  apartment  in  which  he  sits  or  sleeps  should 
VOL.  n.— 43 
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be  kept  constantly  impregnated  with  the  vapour;  and,  if  at  home 
only  at  nights,  he  should  breathe  this  medicated  air  the  whole 
night  in  his  chamber. 

2.  CBEASOTB. — CrEASOTUK. 

Creasote  has  properties,  so  far  as  regards  the  chest,  very  simi- 
lar to  those  of  the  turpentines,  and  may  be  tried  under  similar 
circumstances.  The  dose  is  from  one  to  three  drops,  which  may 
be  repeated  three  or  four  times  a  day  in  ordinary  cases,  but  every 
two  or  three  hours,  when  the  symptoms  are  more  urgent. 

3.  BEsns'. — Bksina. 

This  is  the  residue  left  after  the  evaporation  of  the  volatile  oil 
from  the  common  white  turpentine.  When  resin  is  burned,  it 
emits  copious  visible  fumes,  which  may  be  breathed  with  impunity^ 
and  sometimes  exercise  a  happy  influence  in  cases  of  bronchial 
disease,  and  suppurating  non-tuberculous  cavities  in  the  lungs. 
They  are  more  excitant  than  the  vapours  of  tar,  and  adapted  only 
to  cases  in  which  the  parts  affected  are  in  a  state  of  very  decided 
relaxation  and  debility,  without  the  least  suspicion  of  acuteness  in 
the  accompanying  inflammation.  The  resin  is  employed  by  being 
thrown  upon  red-hot  coals  (not  anthracite)  in  a  shovel,  or  on  the 
shovel  itself  heated  to  redness  or  nearly  so ;  and  the  patient  is  to 
be  in  such  contiguity  as  may  enable  him  to  inhale  the  fumes,  with- 
out being  oppressed,  or  suffering  material  irritation  from  them. 
He  should  be  cautious  at  first,  and  gradually  increase  his  exposure, 
as  he  finds  he  can  tolerate  the  remedy  without  inconvenience. 
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CHOLAGOGUES. 

These  are  medicines  which  increase  the  flow  of  bile.  In  this 
broadest  acceptation  of  the  term,  it  does  not  necessarily  follow  that 
they  increase  the  secretion ;  for,  as  bile  collects  normally  in  the 
gall-bladder,  and  sometimes,  from  impediment  to  its  passage,  in  the 
biliary  ducts,  whatever  produces  an  extraordinary  amount  of  pres- 
sure on  the  liver  and  its  appendages,  will  force  it  out  into  the  duo- 
denum, whence  it  may  escape  by  the  stomach  or  rectum,  and  thus 
become  visible.  Such  a  pressure  is  exerted  in  the  act  of  vomiting, 
egpecially  when  severe  and  protracted;  and  emetic  substances,  con- 
sequently, not  unfrequently  act  as  cholagogues,  in  this  sense  of  the 
word.  The  bile,  under  these  circumstances,  does  not  generally 
appear  in  the  first  discharge  from  the  stomach ;  because  some  time 
must  elapse  after  compression,  before  it  can  pass  through  the  ducts, 
and  ascend  from  the  duodenum  into  the  stomach.  Hence,  tartar 
emetic  is  more  apt  to  occasion  bilious  discharges  than  ipecacuanha; 
as,  independently  of  its  greater  violence,  it  is  more  frequently  fol- 
lowed by  repeated  acts  of  vomiting. 

It  is  not  impossible  that  purgatives,  which  occasion  much  strain- 
ing at  stool,  may  have  the  same  effect  of  emulging  the  liver  by  a 
mere  mechanical  action;  in  which  case,  also,  the  bile  would  appear, 
not  in  the  first,  but  in  some  of  the  subsequent  passages,  in  more 
than  ordinary  proportion. 

The  appearance,  therefore,  of  bile  in  the  discharged  contents  of 
the  stomach,  or  in  unusual  quantity  in  the  alvine  evacuations,  must 
not  be  considered  as  a  certain  evidence  of  an  augmented  secretion. 

Nor  is  the  absence  of  coloured  bile  from  the  feculent  discharges 
a  positive  proof  of  suspended  or  diminished  secretion  of  the  liver. 
Leaving  out  of  consideration  those  comparatively  rare  cases,  in 
which  mechanical  obstruction  is  offered  to  the  escape  of  the  bile 
into  the  duodenum,  as  by  the  presence  of  biliary  calculi  in  the 
tubes,  and  in  which  there  is  of  course,  without  a  necessary  diminu- 
tion of  secretion,  an  absence  of  bile  from  the  evacuations,  there 
may  be  others,  in  which  no  obstruction  exists,  and  in  which,  never- 
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theless,  there  may  be  the  same  want  of  coloar,  with  an  undimin- 
iflhed  amount  of  secretion.  When  bile  is  chemically  examined,  it  is 
found  to  be  a  complex  fluid,  of  which  the  colouring  matter  is  only 
one  of  the  ingredients.  The  colour,  therefore,  like  that  of  the  blood, 
is  not  inherent  in  the  whole  fluid,  but  only  in  a  particular  principle 
contained  in  it.  This  colouring  principle,  however,  is  so  generallj 
found  in  bile,  that  it  may  be  considered  as  a  characteristic  ingre- 
dient, as  urea  is  of  the  urine;  but,  as  urea  may  be  morbidly  wanting 
in  the  urine,  so  may  this  colouring  matter  also  be  in  bile.  There- 
fore, the  absence  of  it  in  the  alvine  evacuations  is  not  a  positive 
proof  of  suspended  action  of  the  liver ;  but  only  that  the  organ 
does  not  secrete  the  yellow  matter.  It  follows,  too^  that  medicines 
may  increase  the  biliary  secretioUi  without  any  evidence  of  that 
increase  being  presented  in  the  stools.  They  may  increase  the 
non-coloured  ingredients,  without  the  coloured ;  as  diuretics  may 
greatly  augment  the  flow  of  urine,  without  any  increase  of  urea. 
Unhappily,  however,  we  have  no  means  of  deciding,  in  any  parti- 
cular case,  whether  there  is  or  is  not  an  increase  of  biliary  matter, 
if  unattended  with  the  colouring  principle,  unless  by  an  elaborate 
chemical  examination,  which  few  practitioners  will  be  disposed  to 
undertake.  We  cannot,  therefore,  determine,  except  conjecturally, 
in  relation  to  any  particular  medicine,  whether  it  is  cholagogue  or 
not,  when  the  evacuations  are  either  of  the  natural  colour,  or  defi- 
cient in  colouring  matter. 

It  is  an  opinion  which  I  advanced  nearly  thirty  years  since, 
that  the  colouring  matter  of  bile  is  not  a  product  of  secretion,  bat 
merely  separated  by  the  liver  from  the  blood,  in  which  it  exists 
normally,  as  a  result  of  the  disintegration  of  the  tissues,  or  more 
probably  of  the  blood-corpuscles.  In  this  view  of  its  origin,  it  may 
be  increased  or  decreased  in  the  bile,  without  a  necessary  alteration 
in  the  proportion  of  the  other  constituents.  But,  as  its  augmenta- 
tion is  the  only  certain  evidence  we  have  of  an  increase  of  the 
hepatic  secretory  function,  and  consequently  the  only  proof  of  the 
excitant  influence  of  any  medicine  on  that  function,  we  can  con- 
sider as  cholagogue,  so  far  as  the  act  of  secretion  is  concerned,  only 
those  substances  which  give  this  proof  of  their  operation. 

We  may  admit,  therefore,  two  modes  of  obvious  cholagogue 
action;  one  by  mechanical  pressure,  forcing  out  the  accumulated 
bile;  the  other  by  an  increased  secretion,  so  far  as  it  can  be 
measured  by  an  increased  elimination  of  the  bilious  colouring 
matter.    In  reference  to  the  first  method,  it  may  bd  left  out  of 
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CMsideration  here,  as  having  only  an  incidental  relation  to  the 
■abject;  the  special  object  being  at  present  the  consideration  of 
infliiences  afiecting  the  function  of  the  liver.  But  there  is  one 
mode,  in  which  this  mechanical  result  may  be  produced  through 
in  increase  of  the  secretory  function.  The  bile  is  sometimes  so 
Chick  and  viscid  that  it  will  not  flow  readily  through  the  ducts.  If 
DOW  the  liver  can  be  made  to  throw  out  thin  liquid,  with  or  with- 
sut  colouring  matter,  the  thick  bile  may  be  diluted,  and  the  tubes 
ihtfhed  out  as  it  were,  thus  giving  to  the  evacuations  a  highly  bilious 
■ppearance,  although  there  may  have  been  no  increased  production 
of  the  colouring  matter.  It  is  very  probable  that  many  of  the  gene- 
nd  secretory  stimulants  may  have  this  effect  in  emulging  the  liver, 
Ind  thus  seem  occasionally  to  increase  the  ordinary  quantity  of 
bile  evacuated.  Many  substances,  supposed  at  various  times  to 
have  a  special  influence  on  the  liver,  may  have  acquired  their 
reputation  in  this  way;  but,  not  producing  obvious  bilious  evacu- 
Ktions  under  ordinary  circumstances,  and  as  a  general  result,  have 
Ddt  sustained  this  reputation. 

In  former  times,  during  the  prevalence  of  the  absurd  doctrine 
of  signatures,  a  notion  prevailed,  that  yellow  substances  were 
ipecially  efficient  in  increasing  the  flow  of  bile ;  and  hence  rhu- 
barb, turmeric,  the  yolk  of  eggs,  &c.,  acquired  some  repute  as 
tsholagoguea    This  notion  requires  at  present  no  refutation. 

It  follows,  from  what  has  been  said  above,  that  we  are  to  treat 
here  as  cholagogues  only  substances  which  are  known  to  increase 
the  secretion  of  bile,  as  measured  by  the  augmented  quantity  of  the 
Doloured  liquid  evacuated,  or  by  the  deepened  intensity  of  the  colour. 
Some  may  be  disposed  to  doubt  the  possession  of  this  specific  pro- 
perty by  any  medicine;  and  the  number  of  medicines  is  certainly 
not  great  which  are  known  to  possess  it;  but,  when  it  is  considered 
duit  the  administration  of  certain  substance^  is  uniformly,  or  almost 
uniformly,  followed  by  bilious  stools,  no  matter  what  may  be  the 
Itete  of  the  system,  whether  in  health  or  disease,  and  that  this 
sflbct  may  be  repeated  as  often  as  the  dose  of  the  medicine  is 
repeated,  showing  that  it  is  not  dependent  on  the  mere  evacuation 
jf  the  reserved  bile  of  the  gall-bladder,  we  cannot  reasonably  deny 
tihe  existence  of  such  a  class. 


Like  all  other  organs,  the  liver  may  be  irritated  to  a  point  at 
irbich  its  function  is  diminished  or  suspended.  If,  in  this  con- 
lition  of  the  organ,  medicines  are  administered  which  abate,  with* 
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out  entirely  removing  the  excitement,  it  may  be  reduced  to  that 
degree  at  which  function  is  promoted,  and  the  secretion  of  bile  may 
thus  be  increased.  Hence,  when  the  liver  is  actively  congested, 
and  the  biliary  function  checked,  the  administration  of  emetic  sub- 
stances in  nauseating  doses,  or  of  arterial  sedatives,  may,  on  the 
principle  referred  to,  prove  cholagogue.  Thus,  antimonials  pro- 
mote the  hepatic  secretion,  when  it  is  restrained  by  high  vascular 
irritation  or  active  congestion,  as  in  bilious  fevers,  and  the  early 
stage  of  hepatic  inflammation.  Warm  baths  have  the  same  effect 
by  their  relaxing  operation. 

Any  excitant  influence  upon  the  portal  circulation  in  the  liver, 
which  moderately  increases  it,  may  stimulate  the  secretory  func- 
tion, and  produce  an  increased  flow  of  bile.  One  of  the  influences 
of  this  kind  is  mechanical  agitation  of  the  liver ^  such,  for  example, 
as  is  experienced  in  horseback  riding,  and  exercise  in  a  jolting 
carriage,  both  of  which  act  as  cholagogue  agents  in  a  torpid  or  inert 
state  of  the  organ;  but  are,  on  the  contrary,  injurious,  when  the 
function  is  inoperative  in  consequence  of  an  overwhelming  actire 
congestion. 

Of  a  similar  nature  is  the  operation  of  emetics  on  the  hepatic 
function.  I  do  not  here  allude  to  the  emulgent  effect  produced 
by  their  pressure.  This  has  been  noticed  above.  But  the  agita- 
tion of  this  very  pressure,  excites  the  function,  and  thus  often 
positively  increases  the  secretion  of  bile.  Hence  the  use  of  emetics 
in  jaundice,  dependent  on  the  suspension  of  this  secretion.  An 
antimonial  emetic  is  among  the  most  effectual  remedies  in  that 
disease. 

Heatj  too,  is  a  powerful  excitant  of  the  hepatic  function.  There 
is  an  obvious  reason  why  this  should  be  so.  When  the  systeno  is 
heated  above  the  normal  standard,  there  is  less  of  its  superfluous 
carbon  thrown  off  by  the  lungs  in  the  shape  of  carbonic  acid, 
because  the  heat  generated  by  the  oxidation  of  the  carbon  is  not 
wanted.  This  element,  therefore,  which  is  noxious  in  excess, 
must  seek  some  other  outlet,  by  which  it  may  escape,  without 
undergoing  this  kind  of  combustion  in  the  body.  Such  aa  outlet  it 
finds  through  the  liver,  by  which  it  is  thrown  off  in  the  shape  of  fatty 
matter  or  cholesterin ;  and,  to  accomplish  this  depuration,  nature 
has  established  such  a  relation  between  heat  and  the  liver,  that  the 
former  is  a  powerful  stimulant  to  the  secretory  function  of  the 
latter.  The  excitation  produced  by  heat  is  often  carried  to  excess; 
and  hence  the  bilious  diarrhoea,  and  the  cholera  morbus  or  vomiting 
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and  purging  of  bile,  so  common  in  hot  weather.  Not  unfrequently 
the  stimulation  passes  the  secreting  point,  producing  high  vascular 
ooagestion  or  inflammation.  Oflen,  moreover,  a  steady  continuance 
of  the  influence  at  the  point  of  increased  secretion,  ends,  after  a 
time,  in  wearing  out  the  excitability  of  the  organ,  and  a  torpid  or 
inert  condition  of  the  function  results.  It  is  only,  therefore,  by  a 
moderate  and  intermittent  action  that  heat  proves  cholagogue. 
Though  more  powerful  as  a  cause  of  disorder  in  this  way,  than 
efficient  as  a  remedy,  it  may  nevertheless  be  used  with  advantage 
in  stimulating  the  torpid  liver,  when  the  torpidity  does  not  depend 
upon  a  previous  pathological  influence  of  heat  itself.  A  hot  bath 
may  be  used  advantageously  for  this  purpose.  I  have  already 
stated  that  the  warm  bath  may  act  as  a  cholagogue,  by  producing 
relaxation,  or  an  opposite  state  of  the  organ,  when  the  function  is 
suppressed  by  over-excitement  of  the  liver. 

Another  method  by  which  the  secretion  of  bile  is  promoted  is  by 
the  contact  of  irritant  substances  with  the  mucous  coat  of  the  duo- 
denum. Reference  has  been  already  made,  more  than  once,  to  the 
sympathetic  relation  existing  between  a  secreting  gland  and  the 
surface  of  the  cavity  into  which  its  outlet  opens,  as,  for  example, 
between  the  salivary  glands  and  the  inside  of  the  mouth.  Just  as 
irritants,  applied  to  the  buccal  mucous  membrane,  excite  a  flow  of 
saliva,  so  may  irritants  of  almost  any  kind,  remaining  for  a  sufficient 
length  of  time  in  contact  with  the  inner  surface  of  the  duodenum, 
produce  fl  flow  of  bile;  and  hence  numerous  bodies  may  occasionally 
prove  cholagogue,  without  any  special  influence  over  the  function. 
Such,  probably,  are  most  of  the  drastic  cathartics. 

In  relation  to  the  special  cholagogue  medicines,  I  have  already 
treated  of  all  which  are  known  to  belong  to  the  class.  It  will  be 
sufficient  here  simply  to  mention  them,  and  to  refer  to  the  observa- 
tions elsewhere  made,  for  a  particular  account  of  their  mode  of 
action,  and  therapeutic  application  i"  this  respect. 

The  Mercurials  are  beyond  all  comparison  the  most  powerful 
cholagogue  agents,  and  are  much  and  very  advantageously  used  in 
this  capacity.  (See  vol,  ii.  p.  247.)  Of  these  calomel  and  the  mercu- 
rial pill  are  most  used;  the  former  being  much  the  more  effective 
of  the  two.  As  stated  on  a  former  occasion,  the  mercurials  are 
much  more  efficient  in  this  way  when  swallowed,  than  when  applied 
externally;  because,  in  the  former  method,  they  are  absorbed  into 
the  portal  veins,  and  distributed  immediately  to  the  secretory  struc- 
ture of  the  liver,  along  with  the  materials  out  of  which  the  bile  is 
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made ;  while,  bj  the  latter,  they  reach  the  organ  in  mach  smaller 
proportion  through  the  hepatic  artery,  which  is  probably  inteoded 
to  nourish  the  liver,  ijather  than  afford  it  matter  for  secretion. 

NiTKOMURiATic  Acid  is  probably  next  to  the  mercurials,  in  chola- 
gogue  power,  of  all  the  medicines  which  operate  by  a  special  influ- 
ence on  the  secretory  function.  The  same  remark,  as  to  the  greater 
cholagogue  efficiency  of  internal  than  of  external  application,  may 
be  made  of  this  remedy,  as  of  the  merourials.  For  an  account  of  its 
properties  and  uses  see  vol  i.  p.  375. 

Chlorine- WATER,  and  the  compounds  which  chlorine  forms  with 
the  alkalies,  are  supposed  to  have  some  cholagogue  power.  (See  vol 
ii.  p.  856.) 

Aloes  has,  I  think,  undoubtedly  a  stimulant  influence  on  this 
function,  of  which  a  strong  proof  is  afforded,  in  its  frequent  efficiency 
in  restoring  the  suspended  secretion  of  bile  in  jaundice,  sometimes 
even  when  mercury  has  failed.   (See  vol.  ii.p.  600.) 

Dandelion  or  Taraxacum  is  supposed  to  promote  the  secretion 
of  bile,  and  to  have  an  alterative  influence  over  the  liver,  and  henoe 
is  much  used  in  cases  attended  with  a  deficiency  of  that  secretion, 
and  in  chronic  infliunmation  of  the  organ.  Though  I  have  employed 
the  medicine  very  often  and  freely  in  these  affections,  I  confess  that 
J  feel  quite  uncertain  how  much  efficiency  to  ascribe  to  it;  lor,  having 
almost  always  given  it  with  mercury  or  nitromuriatic  acid,  I  have 
found  it  difficult  to  decide  how  much  of  the  good  effect  was  ascrib- 
able  to  these  medicines,  and  how  much  to  the  dandelion.  I  am, 
however,  inclined  to  the  opinion,  that  it  has  some  stimulant  influence 
over  the  hepatic  function. 

In  relation  to  the  therapeutic  uses  of  the  cholagogues,  all  that 
is  necessary  has  been  already  stated,  in  the  remarks  made  upon  mer* 
cury  in  general  as  an  alterative  (see  ii.  247),  and  upon  calomel  as  a 
purgative  (ii.  684). 
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EMMENAGOGUES. 

Thsss  are  medicines  wbich  have  the  special  property  of  pro- 
fliotiag  the  menstrual  discharge.  Difference  of  opinion  has  existed 
in  regard  to  the  nature  of  this  evacuation,  whether  it  is  to  be  con- 
sidered as  a  secretion  or  hemorrhage.  That  it  is  not  the  result  of 
secretion,  in  the  sense  in  which  some  modern  physiologists  regard 
this  function,  as  performed,  namely,  through  the  agency  of  cells,  is 
▼Biy  obvious ;  for,  examined  by  the  microscope,  it  is  found  to  con- 
tain the  red  corpuscles  of  the  blood  unchanged,  and  these  could 
hmrdly  have  entered  into  the  interior  of  a  cell  with  a  perfect 
iBftegrity  of  their  envelope. 

But,  though  not  a  secretion,  in  this  sense  of  the  term,  it  cannot, 
I  think,  be  considered  as  a  simple  hemorrhage.  The  liquid  elimi- 
Bated  differs  from  blood  in  some  material  points,  the  most  promi- 
nent of  which  is  its  want  of  coagulability.  It  is  urged,  in  reply 
to  this  objection,  that  the  property  of  coagulation  is  lost  in  con- 
aaqnence  of  the  slowness  with  which  the  blood  oozes  out  from  the 
■TBMcls,  and  of  its  intimate  mixture  with  the  mucus.  But  the 
menstrual  fluid  often  escapes  in  considerable  quantities,  still  charac- 
terized by  its  want  of  coagulability;  and  it  is  only  when  the  normal 
diachai^  is  replaced  by  a  true  hemorrhage,  that  the  fibrin  exhibits 
ita  coagulating  property.  There  are  generally  also  differences  in 
ocdour  and  odour,  which  indicate  an  absence  of  perfect  identity  with 
Uood.  Besides,  the  discharge  is  frequently  preceded  and  followed 
hy  the  escape  of  a  whitish  or  colourless  liquid;  and  there  seems  a 
gradual  passage  from  one  of  these  kinds  of  discharge  to  the  other ; 
and  sometimes,  indeed,  an  intermediate  condition  between  the  two. 
The  menstrual  fluid,  therefore,  differs  from  pure  blood.  It  is  un- 
doubtedly separated  from  the  circulating  mass,  and  probably  under- 
goes some  modification  in  the  act  of  separation.  The  term  secretion, 
in  its  widest  sense,  might  apply  to  a  liquid  of  this  kind.  The 
menses,  therefore,  in  this  view  of  the  subject,  may  be  looked  on  as 
a  secretion. 

That  it  is  not  a  mere  hemorrhage  would  seem  also  to  be  inferri- 
ble from  the  following  considerations;  that  it  occurs  at  a  regular 
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laws  with  the  other  secretory  functions,  and  the  influences  which 
promote  it  operate  upon  the  same  general  principles. 

Not  unfrequently  the  function  is  suppressed  in  consequence  of  a 
TBSOular. irritation  or  active  congestion  of  the  womb,  with  or  with- 
out general  plethora  and  excitement,  in  obedience  to  the  general 
law,  that  a  certain  excess  of  excitement  in  an  organ  diminishes  or 
aaspends  its  function.  Under  these  circumstances,  whatever  dimi- 
nishes the  excitement  down  to  the  point  at  which  it  is  calculated  to 
increase  function,  may  bring  on  the  discharge;  and  bleeding,  the 
nline  cathartics,  the  antimonials  and  other  refrigerants,  the  free 
nse  of  warm  diluent  liquids,  the  warm  bath,  &c^  may  act  as 
emmenagogucs,  if  not  carried  so  far,  as  to  substitute  a  state  of 
depression  for  that  of  excitation  previously  existing. 

Again,  like  all  other  functions,  menstruation  is  defective  or 
suppressed  through  a  want  of  sufficient  energy,  either  of  the  uterus 
itself,  or  the  nervous  centres  which  govern  it.  The  organ  is  in  a 
state  of  torpor,  inertness,  or  debility.  This  condition  may  be 
entirely  local;  in  which  case  medicines  calculated  specially  to 
stimulate  the  uterus  itself,  or  its  nervous  centres,  operate  as  emme- 
nagogucs. Or  it  may  depend  on  a  debilitated  state  of  the  system 
generally,  and  especially  upon  an  impoverished  condition  of  the 
blood,  in  which  that  fluid  is  incapable  of  aflFording  the  necessary 
healthy  stimulus  to  the  function.  In  such  a  case,  it  is  obvious  that 
the  remedies,  calculated  to  bring  about  a  return  of  the  function,  are 
those  which  are  fitted  to  give  energy  to  the  system  at  large ;  as 
tonics,  a  nutritious  diet,  and,  in  the  anemic  state  of  the  blood,  the 
chalybeates  especially. 

When,  so  far  as  can  be  discovered,  there  is  no  excitation  or 
depression  of  the  system  or  the  organ,  and  yet  the  function  is 
insufficiently  performed,  or  not  at  all,  the  application  of  a  gentle 
stimulation  to  the  uterus,  without  anything  specific  in  its  cha- 
racter, will  often  induce  a  return  of  the  menses.  Purges  which 
irritate  the  lower  portion  of  the  bowels,  and  stimulating  diu- 
retics which  produce  the  same  cflect  on  the  urinary  passages, 
may  act  on  the  uterus  and  its  appendages  by  a  kind  of  con- 
tiguous sympathy,  and  thus  stimulate  its  function.  Stimulating 
injections  into  the  vagina^  as,  for  example,  of  solution  of  ammonia 
sufficiently  diluted,  will  have  the  same  effect.  The  hot  hipbath 
operates  in  a  similar  manner.  But  perhaps  no  direct  excitant 
agency  is  equal  to  that  of  electricity^  which  has  frequently  a  pow- 
erful effiict  in  restoring  the  menses.   (See  i.  548.)     Active  and 
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vigorous  exercise  often  has  the  same  effect  Eyen  a  fixed  attention 
of  the  mind  upon  the  function  will  sometimes,  it  is  asserted,  bring 
it  into  operation.  (See  vol.  i.  p.  548.) 

The  proper  or  special  emmenagogues  probably  operate  by  ab- 
sorption into  the  circulation,  and  a  direct  action  on  the  uterus,  the 
ovaries,  or  the  nervous  centres,  or  all  three  together,  so  as  to  in- 
duce the  menstrual  tendency,  at  the  same  time  that  they  directlj 
excite  the  uterine  vessels. 

Whatever  may  be  the  methods  employed,  they  are  most  eflfectual 
when  brought  to  bear  upon  the  system  at  the  regular  period  for  the 
menstrual  effort,  at  which  time  very  slight  causes  are  often  sufficient 
to  bring  on  the  discharge.  When  pain,  or  a  sense  of  weight  in  the 
loins,  flushed  face,  headache,  and  various  abnormal  sensations,  give 
evidence  that  the  period  is  present,  it  will  often  happen  that  warm 
pediluvia,  the  warm  bath,  or  warm  gently  stimulating  and  diapho- 
retic teas,  taken  at  bedtime,  will  restore  the  function. 

In  considering  the  several  medicines  which  have  claims  to  be 
treated  as  emmenagogue,  we  find  that  they  may  be  arranged 
in  three  or  four  subdivisions,  based  in  part  upon  the  possession  of 
other  than  pure  emmenagogue  properties.  Thus,  we  have  tonics, 
purgatives,  and  stimulating  diuretics,  which  appear  to  possess  spe- 
cial influence  over  this  function  also;  while  certain  medicines, 
without  particular  tendency  to  other  functions,  are  peculiar!/ 
and  prominently  emmenagogue.  Under  these  divisions,  I  shall 
consider  the  several  medicines  which  seem  to  me  to  merit  a  plaoe 
in  this  class. 

1.  Tonic  Emmenagogues. 
I.  IRON. 

FERRUM. 

The  preparations  of  iron  are,  I  believe,  among  the  most  effective 
emmenagogues.  They  were  employed  in  this  capacity  at  the  earliest 
period  of  medical  history,  and  have  enjoyed  a  scarcely  inter- 
rupted popularity  down  to  the  present  times.  Iron  is  now  univer- 
sally admitted  to  be  absorbed,  and  to  operate  through  the  blood. 
One  of  the  most  frequent  sources  of  insufficient  and  suppressed 
menstruation  is  an  impoverished  or  anemic  condition  of  the  blood; 
and  iron  is,  beyond  all  other  medicines,  most  effective  in  correcting 
this  condition.    It  thus  produces  its  emmenagogue  effect  by  re- 
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laws  with  the  other  secretory  functions,  and  the  influences  which 
promote  it  operate  upon  the  same  general  principles. 

Not  unfrequently  the  function  is  suppressed  in  consequence  of  a 
vascular  irritation  or  active  congestion  of  the  womb,  with  or  with- 
out general  plethora  and  excitement,  in  obedience  to  the  general 
law,  that  a  certain  excess  of  excitement  in  an  organ  diminishes  or 
suspends  its  function.  Under  these  circumstances,  whatever  dimi- 
nishes the  excitement  down  to  the  point  at  which  it  is  calculated  to 
"*  increase  function,  may  bring  on  the  discharge ;  and  bleeding,  the 
saline  cathartics,  the  antimonials  and  other  refrigerants,  the  free 
use  of  warm  diluent  liquids,  the  warm  bath,  &q,,  may  act  as 
enimenagogues,  if  not  carried  so  far,  as  to  substitute  a  state  of 
depression  for  that  of  excitation  previously  existing. 

Again,  like  all  other  functions,  menstruation  is  defective  or 
suppressed  through  a  want  of  suflScient  energy,  either  of  the  uterus 
itself,  or  the  nervous  centres  which  govern  it.  The  organ  is  in  a 
state  of  torpor,  inertness,  or  debility.  This  condition  may  be 
entirely  local;  in  which  case  medicines  calculated  specially  to 
stimulate  the  uterus  itself,  or  its  nervous  centres,  operate  as  emme- 
nagogues.  Or  it  may  depend  on  a  debilitated  state  of  the  system 
generally,  and  especially  upon  an  impoverished  condition  of  the 
blood,  in  which  that  fluid  is  incapable  of  affording  the  necessary 
healthy  stimulus  to  the  function.  In  such  a  case,  it  is  obvious  that 
the  remedies,  calculated  to  bring  about  a  return  of  the  function,  are 
those  which  are  fitted  to  give  energy  to  the  system  at  large ;  as 
tonics,  a  nutritious  diet,  and,  in  the  anemic  state  of  the  blood,  the 
chalybeates  especially. 

When,  so  far  as  can  be  discovered,  there  is  no  excitation  or 
depression  of  the  system  or  the  organ,  and  yet  the  function  is 
insufficiently  performed,  or  not  at  all,  the  application  of  a  gentle 
stimulation  to  the  uterus,  without  anything  specific  in  its  cha; 
racter,  will  often  induce  a  return  of  the  menses.  Purges  which 
irritate  the  lower  portion  of  the  bowels,  and  stimulating  diu- 
retics which  produce  the  same  effect  on  the  urinary  passages, 
may  act  on  the  uterus  and  its  appendages  by  a  kind  of  con- 
tiguous sympathy,  and  thus  stimulate  its  function.  Stimulating 
injections  into  the  vagina^  as,  for  example,  of  solution  of  ammonia 
sufficiently  diluted,  will  have  the  same  effect.  The  hot  hipbath 
operates  in  a  similar  manner.  But  perhaps  no  direct  excitant 
agency  is  equal  to  that  of  electricity,  which  has  frequently  a  pow- 
erful eSect  in  restoring  the  menses.   (See  i.  548.)     Active  and 
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more  especially  adapted  to  cases  in  which  amenorrhoea  is  con-, 
joined  with  chronic  pectoral  disease.  For  its  dose  and  modes  of  ad- 
ministration, I  must  content  myself  with  referring  to  former  articles 
on  the  subject.  (See  as  above,  i.  303.)  It  is  almost  always  given  in 
combination  with  other  medicines,  and  forms  an  ingredient  in  a 
considerable  number  of  oi&cinal  preparations,  used  with  a  view, 
partly  at  least,  to  the  emmenagogue  effect.  See  Compound  Decoction 
of  Aloes  (ii.  503);  Chmpound  Mixture  of  Iron  (i.  453) ;  Pills  of  Aloes 
and  Myrrh  (ii.  502);  Chmpound  Pills  of  Iron  (i.  453);  and  Compound 
Galbanum  Pills  (i.  615). 


III.  TANSY. 

TANACETUM.  U.  & 

This  is  much  more  employed  in  domestic  than  in  regular  medical 
practice.  The  extent  to  which  it  has  been  long  used,  and  continues 
to  be  used  in  families,  with  a  view  to  its  effects  upon  the  uterine 
function,  especially  among  country  people,  proves,  I  think,  that  it 
is  not  without  powers  of  this  kind ;  and  I  have  been  assured,  upon 
good  medical  authority,  that  it  is  not  only  an  excellent  emmena- 
gogue, but  possessed  of  considerable  powers  in  promoting  uterine 
contraction.  The  volatile  oil  has  been  frequently  used  with  a  view 
to  produce  abortion ;  and  reference  has  already  been  made  to  three 
cases  of  death,  caused  by  it  in  this  country.  (See  vol.  i.p.  311.)  As 
an  emmenagogue,  it  is  best  employed  in  the  form  of  infusion  {Ibid,) 
and  should  be  exhibited  most  freely  at  the  period  when  the  menses 
ought  to  appear  in  their  due  course. 


2.  Purgative  Emmenagogues. 

Most  of  the  drastic  purgatives  sometimes  prove  emmenagogue, 
through  the  irritation  of  the  lower  bowels,  extended  probably  by 
sympathy  to  the  uterine  system.  But  there  are  two  cathartics  to 
which  this  property  is  supposed  specially  to  belong,  and  which, 
therefore,  deserve  particular  notice  here. 


OHAP.  I.]  SlfMENAQOOUES.— ALOES.  687 

I.  ALOES. 

ALOE.  U.S, 

For  a  particular  account  of  aloes  as  a  purgative,  see  volume  ii^ 
page  495.  That  this  medicine  has  a  powerful  influence  in  promoting 
menstruation,  we  have  suflBcient  proof  in  the  united  testimony  of 
ages,  and  its  almost  universal  employment  for  the  purpose  at  the 
present  time,  both  in  regular  and  irregular  practice.  Of  the  nu- 
merous compounds  used  in  the  treatment  of  amenorrhoea,  aloes  is 
generally  one,  if  not  the  most  prominent  of  the  ingredients.  It  is 
supposed  by  some  to  act  simply  as  a  purgative,  through  its  irritant 
influence  on  the  lower  bowels.  I  have  myself  no  doubt  that  its 
operation  on  the  uterus  is  as  direct  as  upon  the  colon  and  rectum. 
There  is  good  reason  to  believe  that  it  operates  on  both  parts 
through  the  circulation.  Absorbed  into  the  blood,  and  circulating 
through  the  system,  it  affects  especially  those  parts  which  are  pecu- 
liarly susceptible  to  its  influence;  and  the  uterine  system  bears,  in 
this  respect,  the  same  relation  to  it  as  the  mucous  membrane  of  the 
alimentary  canal.  A  strong  proof  of  this  is,  that  it  often  appears  to 
act  as  an  emmenagogue,  without  any  purgation,  or  observable  irri- 
tation of  the  bowels.  It  is,  however,  peculiarly  applicable  to  cases 
in  which  amenorrhoea  is  accompanied  with  constipation.  As  it  is 
both  locally  and  generally  somewhat  stimulant,  it  should  not  be 
used  in  plethoric  conditions  of  the  system,  or  active  congestion  of 
the  uterus;  but  may  bo  given  in  all  other  cases  of  amenorrhoea. 

There  are  two  modes  of  exhibiting  it,  one  in  full  purgative  doses, 
the  other  in  small  doses  frequently  repeated.  W)ien  the  menstrual 
period  is  at  hand,  it  will  probably  prove  most  efficient  if  given  in 
the  former  method,  so  as  to  operate  energetically  on  the  bowels;  in 
the  dose,  for  example,  of  from  ten  to  twenty  grains.  Thus  given, 
it  sometimes  brings  on  an  immediate  flow  of  the  menses.  But,  in 
general,  it  is  best  administered  in  small  and  repeated  doses,  so  as  to 
operate  not  more  than  once  or  twice  daily,  and  to  sustain  a  mode- 
rate but  prolonged  effect  upon  the  pelvic  viscera.  It  may  be 
used  in  this  manner  for  months,  if  necessary,  being  suspended  if 
found  to  produce  great  irritation  of  the  rectum.  The  dose,  for 
this  purpose,  is  from  one  to  three  grains,  which  may  be  repeated 
twice  or  three  times  daily.  It  is  most  frequently  given  in  com« 
bination  with  iron  or  myrrh,  or  with  the  two  jointly.  For  an 
account  of  the  forms  in  which  it  is  exhibited,  see  page  602.    The 
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following  are  the  officinal  combinations  given  with  a  view  to  tbe  em- 
menagogue  eflFect : —  Compound  Decoction  of  Aloes  (ii.  503) ;  Pilb  tf 
Aloes  and  Iron  (ii.  502);  Pills  of  Aloes  and  Myrrh^  or  Rufvufs  pilk 
(ii.  502);  Compound  Pills  of  Rhubarb  (ii.  491);  Powder  of  Aloes  and 
Canella^  or  hiera  picra  (ii.  503);  Tincture  of  Aloes  and  Myrrh^  or  the 
old  elixir  proprietatis  (ii.  503);  and  Tincture  of  Rhubarb  and  Aloet^ 
the  old  elixir  sacrum  or  sabered  elixir  (ii.  492).  The  pouxier  of  aloes 
and  canella,  or  hiera  picra,  above  mentioned,  is  a  good  deal  used 
among  the  lower  classes  as  an  emmenagogae.  It  owes  all  its  pro- 
perties of  this  kind  to  the  aloes  it  contains;  as  the  canella  is  in  bat 
small  proportion,  and  acts  only  as  an  aromatic  addition. 


II.  BLACK  HELLEBORE. 

HELLEBORUS.  U.  S^  Lond^  Ed. 

This,  or  an  analogous  species  of  Helleborus,  was  employed  as  an 
emmenagogue  in  tbe  earliest  times.  Among  the  moderns,  its  repu- 
tation in  this  capacity  is  due  mainly  to  Dr.  Mead,  who  strongly 
recommended  it.  Since  his  times,  however,  much  difference  of 
opinion  has  existed  in  relation  to  its  powers.  Among  the  skeptics 
was  Dr.  Cullen,  who  states  in  his  Materia  ifedica  that,  in  many 
trials,  he  had  "  never  found  the  emmenagogue  virtues  of  this  medi- 
cine," nor  had  he  met  with  any  practitioners  of  his  country  "who 
had  better  success."  My  own  little  experience  with  it  coincides 
with  that  of  Dr.  Cullen;  but  I  have  ascribed  my  want  of  success 
to  the  impaired  condition  of  the  medicine,  as  kept  in  our  shops  at 
the  time  in  which  I  made  trial  of  it.  Others,  however,  give  decided 
testimony  in  favour  of  its  efficiency.  Dr.  Chapman  speaks  favour- 
ably of  it  in  his  Elements  of  Therapeutics  (2d  ed.,  i.  21),  considering 
it  "useful,  when  it  purges,  in  painful  menstruation,  attended  with 
torpor  and  constipation  of  the  bowels,  and,  perhaps,  with  some 
degree  of  insensibility  of  the  uterus  itself."  Dr.  Eberle,  on  the 
contrary,  states  that  his  own  experience  has  led  him  to  a  different 
conclusion.  "It  does  not  appear  to  me,"  he  says,  "that  its  cathartic 
effects  are,  under  any  circumstances,  necessary,  or  even  accessory 
to  the  attainment  of  its  emmenagogue  results.  I  have  been  much 
in  the  habit  of  employing  this  article  in  amenorrhoea,  and  it  has 
always  appeared  to  me  that,  whenever  it  purged  freely,  it  was  less 
apt  to  induce  the  desired  effects."  {Treatise  on  Mat  Med^  &o^  4th  eA, 
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L  420.)  I  am  disposed  to  admit  that,  in  moderate  doses,  twice  or 
three  times  a  day,  it  will  occasionally  exhibit,  as  has  been  asserted, 
a  tendency  to  act  upon  the  uterus;  though  I  am  also  quite  convinced 
that  the  practitioner  who  uses  the  root,  or  its  preparations,  as  found 
in  this  country,  in  the  doses  ordinarily  prescribed,  will  very  often 
fiiiL  The  preparation  most  commonly  employed  as  an  emmena- 
gogae  is  the  tincture,  ^often  called  tinctura  Melampodii^  the  dose  of 
vfaich  is  from  twenty  drops  to  a  fluidrachm,  twice  or  three  times  a 
day.  If  given  in  a  small  cupful  of  infusion  of  tansy,  horehound, 
rosemary,  or  other  stimulant  herb,  it  would  probably  prove  more 
effectual  than  alone.  For  further  information  respecting  the  mode 
of  administering  black  hellebore,  see  page  553. 


3.  Stimulant  Diuretic  Emmeiiagogues. 

CANTHARIDES. 

CANTHARIS.  U.  S,,  Lond.,  Ed.,  Dub. 

In  relation  to  its  effects  on  the  system,  when  internally  ad- 
ministered, and  its  special  tendency  to  the  urinary  and  genital 
organs,  this  medicine  has  already  been  treated  of,  among  the  stimu- 
lant diuretics  {vol  ii.  p.  619).  That  it  is  capable  of  powerfully 
fltimulating  the  uterus,  along  with  the  other  pelvic  viscera,  there 
be  no  doubt;  but  it  is  by  no  means  so  certain  that  it  has  any 
relation  to  the  menstrual  function.  I  should  expect  nothing 
Ibrther  from  it  than  to  excite  the  uterus  generally,  and  thus  pro- 
duce a  determination  of  blood  to  the  organ,  which,  when  there  is  a 
deficiency  of  menstruation  from  mere  torpor  or  inertness,  might 
produce  a  return  of  the  function,  like  any  other  stimulant.  This 
it  is  capable  of  doing,  and  for  this  purpose  it  is  considerably  em- 
ployed. It  was  highly  esteemed  by  the  late  Professor  Dewces  as  a 
Temedy  in  leucorrhcea,  operating  as  a  stimulant  and  alterative  to 
the  relaxed  and  debilitated  membrane;  and  it  would  seem  to  be 
peculiarly  applicable  to  cases  of  amenorrhcjea,  connected  with  this 
condition  of  the  organ.  It  should  never  be  administered  when 
there  is  any  active  congestion,  or  acute  inflammation  of  the  womb, 
or  a  febrile  state  of  the  system.  The  tincture  is  usually  preferred 
as  an  emmenagogue,  being  administered  in  the  same  doses  as  for 
its  effects  on  the  urinary  organs. 
VOL.  U. — 44 
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The  local  application  of  cantharides,  m  the  form  of  a  blistering 
plaster  to  the  sacral  or  pubic  region,  in  amenorrhoea,  aboot  the 
period  for  the  return  of  the  menses,  has  been  recommended,  and 
will  sometimes  probably  prove  serviceable. 

Of  the  other  stimulating  diuretics,  the  only  one  used  as  an  em- 
menagogue  is  turpentine  or  its  volatile  oil.  This  has  some  excitant 
effect  upon  the  pelvic  viscera,  and  may  be^  used  under  the  same 
circumstances  as  cantharides,  though  less  efficient.  There  is  no 
reason  to  think  that  it  possesses  special  emmenagogue  properties. 


4.   Special  Emmeiiagogues. 

I  by  no  means  feel  confident  that  the  following  medicines  all 
deserve  the  title  here  given  them.  But  they  have  more  or  less 
reputation  as  direct  emmenagogues,  and  some  of  them  are  much 
used,  under  this  view  of  their  powers. 

I.  SAVINE. 

SABINA.  U.  aS,  Lond.,  Etl,  Dub, 

Origin,  Savine  consists  of  the  tops  of  Juniperus  Sahina^  an  ever- 
green shrub,  from  three  to  fifteen  feet  high,  indigenous  in  the  South 
of  Europe,  and,  in  the  character  of  its  foliage,  bearing  a  close  re- 
semblance to  our  common  red  cedar,  or  Juniperus  Virginiana^  the 
leaves  of  which  are  often  fraudulently  substituted  for  it. 

Properties,  The  terminal  branches  or  tops  of  the  savine  plant  arc 
closely  invested  with  very  small  leaves,  which  are  smooth,  pointed, 
dark  green,  opposite,  and  so  arranged  as  to  form  four  rows.  They 
have  a  heavy,  peculiar,  rather  disagreeable  odour,  and  a  bitter, 
warm,  and  acrid  taste.  Water  and  alcohol  extract  their  virtues, 
but  the  latter  in  much  the  larger  proportion.  They  owe  their 
activity  to  a  volatile  oil,  which  is  separated  by  distillation,  and  is 
frequently  used  instead  of  the  tops  themselves. 

Effects  on  tJie  System,  Savine  is  an  energetic  local  irritant,  with 
the  property  of  stimulating  the  system  generally,  and  especially 
the  uterus.  Of  its  local  eflfects  I  shall  treat  hereafter.  Taken  in 
moderate  and  repeated  doses,  so  as  not  to  irritate  the  stomach,  it 
excites  the  circulation,  increases  the  temperature  of  the  surfiice, 
and  appears  more  or  less  to  stimulate  most  of  the  secretions,  at 
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least  those  of  tbe  mucous  membranes,  skin,  kidneys,  and  liver ; 
though  none  in  a  very  marked  degree.  Tbe  most  decided  local 
tendency  is  to  the  uterus.  That  it  has  emmenagogue  powers  is  the 
united  opinion  of  almost  all  who  have  given  it  a  fair  trial.  Though 
it  was  not  unknown  as  a  medicine  to  the  ancients  and  earlier  mo* 
dems,  the  credit  appears  to  be  due  to  Dr.  Home,  of  Edinburgh,  of 
having  satisfactorily  determined  its  properties  as  a  menstrual  stimu- 
lant. Dr.  Cullen  says  of  it,  that  it  has  shown  a  more  powerful  deter- 
mination to  the  uterus  than  any  other  plant  he  had  employed.  In  its 
higher  action,  it  is  accused  of  producing  vomiting,  severe  abdominal 
pains,  irritation  of  the  rectum  with  hemorrhoids,  general  fever,  spit- 
ting of  blood,  uterine  irritation,  and,  in  the  pregnant  state,  abortion, 
with  dangerous  hemorrhage. 

In  poismwus  closes,  it  gives  rise  to  inflammation  of  the  stomach  and 
bowels,  and  violent  constitutional  disturbance,  which  has  repeatedly 
terminated  in  death.  The  lowest  dose  capable  of  causing  fatal 
effects  does  not  seem  to  have  been  ascertained.  Orfila  killed  two 
dogs  with  savine,  to  one  of  which  he  gave  four,  and  to  the  other 
six  drachms  of  the  powdered  leaves.  From  its  power  of  provoking 
abortion,  which  it  appears  to  do,  not  by  a  specific  influence  over  the 
contractile  property  of  the  uterus,  but  by  excessive  irritation  and 
inflammation  of  the  organ,  it  has  frequently  been  given  or  taken 
with  criminal  intention,  and  repeatedly  with  fatal  consequences; 
and  it  should  be  generally  known,  that  savine  can  never  be  used 
to  produce  abortion,  with  any  chance  of  success,  without  the  hazard 
of  causing  death  by  gastro-intestinal  and  uterine  inflammation,  and 
violent  flooding.  In  a  large  proportion  of  the  fatal  cases,  moreover, 
death  has  resulted  without  the  occurrence  of  abortion. 

Savine  produces  its  effects  on  the  stomach  and  bowels  probably 
by  contact  with  the  mucous  membrane.  The  effects  on  the  system 
generally,  and  upon  the  uterus,  depend  on  the  absorption  of  the 
volatile  oil. 

Therapeutic  Application.  Savine  is  one  of  the  most  effective  em- 
menagogues,  when  exhibited  in  depressed  states  of  the  uterus,  un- 
attended with  general  excitement.  In  the  opposite  condition  of 
uterine  excitement  and  general  fever,  it  is  strongly  contraindicatcd. 
It  has  also  been  given  with  other  objects. 

Notwithstanding  its  emmenagogue  properties,  it  has  been  em- 
ployed, with  asserted  advantage,  in  uterine  hemorrhage;  and,  in  cases 
of  this  kind,  depending  on  a  relaxed  and  debilitated  state  of  the 
uterine  vessels,  it  might  be  expected  to  prove  useful. 
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Its  pervading  stimulation  renders  it  beneficial  in  chronic  and 
obstinate  cases  of  rheumatism,  in  which  it  appears  to  act,  like  tbe 
turpentines,  by  changing  the  condition  of  the  ultimate  tissue  in 
which  the  disease  is  seated. 

Hufeland  extols  savine  as  extraordinarily  efficacious  in  chronic 
gout.  He  has  succeeded  with  it  after  failure  with  the  most  power- 
ful remedies. 

It  is  also  considered  anthelmintic,  and  enters  into  certain  popular 
vermifuge  remedies. 

Administration,  The  dose  of  the  powder  is  from  five  to  fifteen 
grains,  three  or  four  times  a  day.  It  may  also  be  given  in  infosioOf 
made  in  the  proportion  of  half  an  ounce  to  the  pint  of  boiling 
water,  and  given  in  the  dose  of  a  fiuidounce. 

The  Oil  of  Savine  (Oleum  Sabin-«,  U.  S.j  Land.,  -ESi,  Dub,)  is 
officinal.  It  is  colourless  or  yellowish,  has  strongly  the  odour  and 
taste  of  the  leaves,  and  is  lighter  than  water.  The  dose  is  from 
one  to  five  drops. 


II.  RUE. 

RUT  A.  U.  S.,  Lond.,  M. 

Origin.  This  consists  of  the  leaves  of  Ruta  graveolens,  or  commm . 
rwtf,  an  undershrub,  two  or  three  feet  high,  indigenous  in  the  South 
of  Europe,  but  now  generally  cultivated  in  gardens. 

Properties.  Rue  has  a  disagreeable  odour,  which  is  strongest 
when  it  is  rubbed  or  bruised.  Its  taste  is  warm,  bitter,  and  acrid. 
Water  and  alcohol  extract  its  virtues,  which  reside  chiefly  in  a  vola- 
tile oil^  separable  by  distillation  with  water,  and  sometimes  used. 

Effects  on  the  System.  Rue  is  locally  somewhat  acrid,  and  in  its 
effects  on  the  system,  moderately  stimulant,  with  a  disposition  to 
act  on  most  of  the  secretions,  and  a  special  affinity  for  the  uterus. 
It  appears  also  to  have  some  influence  on  the  nervous  system, 
analogous  to  that  of  the  nervous  stimulants.  In  very  large  quan- 
tities, it  acts  as  an  acrid  and  narcotic  poison;  producing  vomiting, 
purging,  violent  abdominal  pains,  tenesmus,  bloody  stools,  severe 
strangury,  fever,  giddiness,  confused  sight,  delirium,  involuntary 
muscular  movements,  and  somnolency,  and,  with  these  narcotic 
symptoms,  a  small,  slow,  and  feeble  pulse,  with  coolness  of  the  skin, 
and  great  debility.  These  symptoms  continue  for  several  days.  One 
instance  of  fatal  result  is  on  record.  (See  U.S.  Dispensalory)    The 
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cases  of  poisoning  have  generally  followed  the  use  of  the  medicine, 
taken  ¥rith  the  view  of  prodacing  abortion,  which  often  occors. 
The  local  effects  of  rue  on  the  stomach  and  bowels  are  probably 
owing  to  its  direct  action  on  the  mucous  membrane ;  those  upon 
the  circulation,  uterus,  urinary  organs,  and  nervous  system,  to  the 
absorption  of  its  volatile  oil. 

Therapeutic  Application.  Rue  is  often  used  in  domestic  practice 
as  an  emmenagogue,  and  with  some  success.  It  is  especially  adapted 
to  cases  in  which  the  nervous  system  is  at  the  same  time  disordered, 
as  in  hysteria  with  amenorrhoea.  It  is  also  used  as  a  nervous 
stimulant  in  the  colicky  affections  of  children,  especially  when  at- 
tended with  convulsions.  In  these  cases,  it  may  be  administered 
advantageously  by  injection.  It  has  been  employed  as  an  anthel- 
mintic, and  locally  as  a  rubefacient. 

The  medicine  may  be  given  in  powder,  infusion,  or  volatile  oil. 
The  dose  of  the  powder  is  from  fifteen  to  thirty  grains;  of  an  infu- 
sion, made  in  the  proportion  of  an  ounce  to  the  pint,  one  or  two 
fluidounces ;  of  the  volatile  oil,  from  two  to  five  drops. 


The  remaining  substances  belonging  to  this  section  may,  with 
propriety,  from  their  more  doubtful  character,  be  considered  in  a 
subordinate  position. 

I  8ENEKA.— Senega.   U.  S.,  Lond.^  Ed.^  Duh. 

This  has  been  treated  of  among  the  expectorants.  (See  page  657.) 
It  is  there  stated  that  it  is  somewhat  stimulating  to  the  secretory 
functions  generally.  Among  other  more  special  tendencies,  it  has 
been  thought  by  some  to  have  a  peculiar  influence  in  promoting 
the  menstrual  function.  The  late  Professor  Chapman  had  consider- 
able confidence  in  its  emmenagogue  powers.  In  his  work  on  The- 
rapeutics (2d  ed.,  ii.  7),  it  is  stated  that  Dr.  Joseph  Hartshorne,  of 
Philadelphia,  was  the  first  to  suggest  this  use  of  the  remedy ;  and 
that  Dr.  Chapman,  having  derived  the  idea  from  him,  had  used  it 
with  such  success  as  to  warrant  him  **in  recommending  it  as  one  of 
the  most  active,  certain,  and  valuable  of  the  emmenagogucs."  He 
gave  daily  four  fluidounces  of  the  decoction,  in  divided  doses,  and, 
towards  the  period  when  the  menstrual  effort  was  expected,  in- 
creased the  dose  as  far  as  the  stomach  would  bear  it,  "having 
sometimes  given  as  much  as  two  ounces  every  hour."  In  the  in- 
tervals of  the  menstrual  period,  he  omitted  the  medicine  for  a  week 
or  two,  lest  it  might  become  too  offensive  to  the  patient.    Ue  con- 


694  LOCAL  REXKDI1B3.  [PABT IL 

sidered  it  peculiarly  appropriate  to  those  cases  in  which  a  deciduous 
membrane  was  formed.  The  decoction  used  by  him  was  made  by 
slowly  boiling  an  ounce  of  the  bruised  root  with  a  pint  of  water, 
till  reduced  one-third.  I  have  given  a  somewhat  particular  account 
of  the  plan  of  Dr.  Chapman,  in  order  that,  if  tried,  failure  may  not 
take  place  from  inattention  to  minute,  but  often  important  details. 
I  have  occasionally  employed  the  remedy,  but  not  with  equal  sac- 
cess.  Its  nauseating  property,  and  tendency  to  disturb  the  bowels 
have  interfered  with  its  continued  use. 

n  GUAIAC— GuAiAci  Resina.   U.  aS— Guaiacum.  Lond^  E(L 
Dub. 

This  has  already  been  treated  of  among  the  alteratives.  (See  tot 
u.p.  404.)  With  its  influence  on  the  secretions  generally,  guaiac 
was  believed,  by  the  late  Dr.  Dewees,  to  combine  a  peculiar  influence 
over  the  uterus,  which  rendered  it  very  useful  both  in  amenorrhcea 
and  dysmenorrhoea.  He  employed  it  in  the  form  of  a  tincture,  pre- 
pared according  to  a  special  formula,  which  will  be  found  in  his 
Treatise  on  Diseases  of  Females  (A.D.  1826,  p.  81),  and  in  the  U.S. 
Disjyensatory  (10th  ed.,  p.  1233).  The  officinal  tincture,  however, 
would  probably  be  equally  eflFectual.  The  dose  is  a  fluidrachm, 
three  times  a  day,  gradually  increased  if  required,  and  persevered 
in  for  a  long  time.  I  have  used  it  in  some  cases,  both  of  amenor- 
rhcea and  dysmenorrhoea,  and  with  encouraging  success. 


Besides  the  above,  several  other  medicines  have  had  more  or  less 
credit  as  emmenagogues.  Rosemary  (i.  341)  and  Peny\yroya\  in- 
cluding, under  the  latter  name,  both  the  Pulegium  of  Europe  and 
our  own  Hedeoma  (i.345),  have  enjoj'ed  some  reputation;  but  they 
are  probably  simply  stimulant,  and  act  by  this  property  alone,  aided 
by  the  hot  water  with  which  they  are  usually  given  in  infusion. 
No  doubt,  administered  in  this  form,  at  the  period  of  the  expected 
return  of  the  menses,  they  will  sometimes  enable  nature  to  accom- 
plish, what  would  not  have  been  accomplished  without  some  assist- 
ance of  the  kind.  Assnfeiida  and  the  other  fetid  gum-resins^  and 
garlic  have  enjoyed  a  similar  reputation,  with  perhaps  the  same 
degree  of  merit.  Madder^  or  the  root  of  Rubia  tinctorum^  had  at  one 
time  much  credit  as  an  emmcnagogue,  which,  however,  it  has  en- 
tirely lost;  being  now  almost  universally  considered  as  quite  useless 
in  amenorrhcea. 

Polygonum  puncfatum  of  Elliott  {Polygonum  hydropiperoides  of 
Michaux),  the  common  water-pepper  or  smart-weed  of  this  country, 
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is  so  highly  praised  by  Dr.  Eberle  in  his  work  on  Materia  Medica 
and  Therapeutics  (4th  ed.,  i.  443)  as  an  emmenagogue,  that  it  cannot 
be  jofitly  passed  over  without  notice.  Pr.  Eberle  says  that  he  has 
employed  it  in  about  twenty  cases  of  amenorrhoea,  and  declares  that 
''with  no  other  remedy  or  mode  of  treatment"  had  he  been  so  suc- 
cessful as  with  this.  He  found  it  to  produce  warmth  and  a  peculiar 
tingling  through  the  system,  ''slight  aching  pains  in  the  hips  and 
loins,  and  a  sense  of  weight  and  tension  within  the  pelvis,"  without 
ever  purging  or  vomiting.  He  seldom  found  it  necessary  to  con- 
tinue the  medicine  longer  than  six  or  seven  days.  The  form  used 
by  him  was  a  saturated  tincture,  of  which  he  gave  a  fluidrachm  three 
times  a  day.  This  is  strong  commendation ;  and,  if  Dr.  Eberle's 
experience  should  be  confirmed  by  that  of  others,  he  will  deserve 
the  credit  of  having  introduced  a  valuable  emmenagogue  into  the 
Materia  Medica. 
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UTERINE  MOTOR-STIMULANTS. 

These  are  medicines  which  have  the  special  property  of  pro- 
moting uterine  contraction.  I  object  to  the  terms  ahoriiixs  (abor- 
tiva)  and  ecbolics  (ecbolica),  implying  the  power  of  producing 
abortion,  as  suggestive,  not  of  any  characteristic  physiological 
property,  but  of  a  too  frequent  misapplication  of  these  medicines. 

It  is  not  their  characteristic  property  to  cause  abortion.  Sab- 
stances  which  produce  that  effect  may,  and  often  do  act^  quite  inde- 
pendently of  any  property  of  directly  promoting  uterine  contrac- 
tion. Whatever  agitates,  shocks,  or  violently  irritates  the  pregnant 
uterus  may  occasion  miscarriage.  The  uterine  muscles  contract, 
not  through  the  immediate  influence  of  the  agent  upon  the  function, 
but  in  consequence  of  some  other  effect  produced  by  it.  Thus,  the 
drastic  cathartics,  the  more  energetic  of  the  irritant  diuretics,  and 
the  stimulant  emmenagogues  occasionally  bring  on  abortion,  either 
by  a  sympathy  of  the  womb  with  a  violent  impression  elsewhere, 
or  through  a  vascular  irritation  or  inflammation  of  its  membrane 
or  tissue,  reacting  on  the  muscular  fibres.  These  abortives  are  all 
more  or  less  violent  in  their  action;  and  their  influence,  if  success- 
ful, may  always  be  considered  as  endangering  the  life  both  of  the 
female  and  the  offspring. 

Nor  do  I  include  in  this  class  those  local  measures,  which,  after 
delivery,  assist  in  promoting  the  contraction  of  the  womb;  such  as 
external  friction,  irritation  applied  to  the  internal  surface  of  the 
organ,  cold,  &c. 

The  medicines  now  under  consideration  operate  directly  upon 
the  muscular  function  of  the  organ.  They  act  through  the  circu- 
lation, and  may  affect  the  muscular  fibres  either  by  direct  contact 
with  them,  or,  what  appears  to  me  more  probable,  through  the 
nervous  centres  which  control  their  movements. 

Their  therapeutic  applications,  in  reference  specially  to  their 
distinguishing  property,  are  not  numerous,  and  will  be  most 
conveniently  considered  under  the  particular  member  of  the  class, 
which  is  the  most  prominent  among  them.     It  might  be  supposed 
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that  their  abortive  agency  would  be  powerful  and  effective.  But 
it  is  not  so;  for  there  appears  to  be  some  relation  between  their 
peculiar  property,  and  the  susceptibility  of  the  motor  function, 
which  counteracts  their  influence  under  circumstances  forbidding 
their  use.  They  cannot  at  all  be  depended  on,  with  a  view  to  the 
expulsion  of  the  foetus,  when  yet  quite  immature. 

The  individual  motor-stimulants  of  the  uterus  are  very  few. 
Perhaps,  indeed,  there  is  only  one  of  which  this  property  is  incon- 
testably  established.  There  are  others,  however,  which  appear  to 
have  some  claim  to  a  position  in  the  class,  and  will  receive  due 
attention. 

I.  ERGOT. 

ERGOT  A.  U.S.,  Land.,  Ed.,  Dub. 

Sifn.  Sparred  Rje.     Secale  Comatum. 

Origin,  Ergot  is  the  diseased  seed  of  Secale  cereale  or  common 
rye,  irritated  into  morbid  growth  by  the  existence  in  and  about  its 
germ  of  a  microscopic  fungus,  which  is  develop)ed  along  with  it, 
and  intermingles  its  filaments  with  the  substance  of  the  grain. 
This  plant,  which  was  first  fully  investigated  and  described  by  the 
later  Mr.  Edwin  Quekett,  and  was  named  by  him  JErgotaetia  aborti- 
faciens,  consists  of  a  vast  number  of  delicate  filaments,  interspersed 
with  minute  granules  or  sporidia,  which  envelope  the  germ,  giving 
it  a  whitish  investment,  extending  over  all  its  appendages,  and  im- 
parting to  the  whole  flower  an  aspect  as  if  mildewed;  but,  when 
the  grain  projects  from  its  coverings,  the  white  coating  is  not  car- 
ried with  it,  and  the  filaments  and  sporidia  disappear.  The  ergot 
occupies  the  place  of  the  normal  seed  in  the  glume  or  husk,  beyond 
which  it  projects  considerably,  often  for  much  the  larger  portion  of 
its  length.  Sometimes  there  are  only  one  or  two  of  these  diseased 
grains  in  each  head  of  rye,  sometimes  they  are  very  numerous;  but 
generally  the  number  is  from  three  to  twelve.  They  should  be 
collected  a  little  before  harvest. 

Properties.  The  grains  are  of  various  size,  from  one-third  of 
an  inch  to  an  inch  and  a  half  long,  from  half  a  line  to  four  lines  in 
thickness,  obscurely  three-sided,  longitudinally  furrowed,  tapering 
from  the  middle  towards  each  end,  and  somewhat  curved,  so  as  to 
resemble  the  spur  of  a  cock,  from  which  they  derived  the  name  of 
spuired  rye  or  secale  comutum.    They  are  brittle  yet  somewhat 
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flexible,  of  a  dark-violet  almost  black  colour  externally,  but  occa- 
sionally somewhat  glaucous,  and  internally  yellowish-white,  or  of  a 
light  violet  colour.  They  have  a  smell  somewhat  resembling,  when 
they  are  in  mass,  that  of  spoiled  fish,  and  a  feeble,  but  disagreeable 
and  slightly  acrid  taste.  Water  and  alcohol  extract  their  virtues, 
which  are  impaired  by  boiling. 

Active  Constituents,  Many  attempts  have  been  made  to  isolate 
the  active  principle  of  ergot,  but  with  no  satisfactory  success.  A 
fixed  oil,  separated  from  it  by  ether,  was  found  to  possess  its  vir- 
tues, but  has  been  shown  not  to  be,  but  only  to  contain  the  active 
matter.  A  principle  was  discovered  by  Wiggers,  and  called  by  him 
ergotin^  which  is  not  without  activity,  but  certainly  has  not  been 
determined  to  represent  the  whole  virtues  of  the  medicine.  Dr. 
F.  L.  Winkler  has  obtained  from  ergot  a  volatile  organic  alkali, 
which  he  has  named  secalin,  and  which  he  supposes  to  exist  in  the 
medicine  combined  with  the  ergotin  of  Wiggers.  M.  Bonjean 
believes  that  there  are  two  principles  in  ergot,  one  which  he  calls 
ergotin,  but  not  the  substance  to  which  Wiggers  gives  that  name: 
the  other  a  fixed  oil,  in  the  former  of  which  the  medical  virtues 
reside,  in  the  latter  the  poisonous  properties.  In  this  confusion,  it 
IS  necessary  to  wait  for  more  light,  and,  in  the  mean  time,  to  use  the 
medicine  in  its  well- understood  forms. 

Preservation.  Ergot  is  liable  to  be  injured  by  time,  especially 
when  exposed  to  air  and  moisture.  It  is  also  apt  to  be  attacked 
and  destroyed  by  worms.  But,  if  kept  perfectly  dry  and  excluded 
from  the  air,  it  may  be  preserved  long  with  little  change.  Cam- 
phor is  said  to  protect  it  against  worms.  Under  ordinary  circum- 
stances, it  is  better  kept  in  the  whole  state  than  in  powder.  The 
best  plan,  however,  is  to  collect  it  every  year.  There  is  no  doubt 
that  much  of  the  difference  of  opinion,  as  to  the  powers  of  ergot, 
is  owing  to  the  use  of  parcels  of  the  drug  in  different  states  of 
preservation. 

1.  Effects  on  the  System. 

In  moderate  medicinal  doses,  say  of  fifteen  or  twenty  grains,  ergot 
produces  no  sensible  effects  in  health,  at  least  upon  the  male  subject 
In  women,  not  pregnant,  it  is  said  sometimes  to  cause  bearing  down 
pains,  dependent  on  its  influence  upon  the  uterus;  but,  in  the  preg- 
nant state,  it  evinces  a  strong  tendency  to  produce  painful  con- 
traction of  that  organ.  If  the  dose  be  increased  to  half  a  drachm 
or  a  drachm,  it  will,  in  both  sexes,  occasion  some  degree  of  nausea, 
and  more  or  less  cerebral  disturbance,  attended  generally  with 
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some  diminution  in  the  frequency  and  force  of  the  pulse.  In  still 
larger  doses,  of  from  one  to  two  drachms  or  more,,  it  evinces 
decided  narcotic  properties.  With  nausea  and  a  disposition  to 
vomit,  and  sometimes  actual  vomiting,  there  are  now  dilatation  of 
the  pupils,  giddiness,  a  feeling  as  of  intoxication,  heaviness  or  pain 
in  the  head,  and  not  unfrequently  more  or  less  drowsiness  or 
stupor.  Sometimes  irregular  and  involuntary  muscular  contrac- 
tions have  been  noticed;  bat  they  are  not  common  symptoms. 
The  dilatation  of  the  pupil  is  an  ordinary  phenomenon.  It  is 
usually,  however,  moderate,  and  unattended  with  disorder  of 
vision.  Sometimes  the  bowels  are  disturbed,  and  evidences  of 
gastrointestinal  irritation  or  inflammation  are  said  to  have  been 
presented  in  some  instances;  but  this  is  certainly  not  a  necessary 
or  even  common  result.  Sensations  of  itching,  numbness,  or 
fatigue  are  occasionally  felt  in  the  limbs.  The  circulation  is  usually 
depressed,  and  sometimes  greatly  so.  In  female  subjects,  the 
uterine  contractions  are  induced  much  more  quickly  than  the 
nervous  symptoms  here  described,  and  do  not  continue  so  long. 
What  dose  would  be  suflBcient  to  prove  fatal  in  man  has  not  been 
ascertained;  nor  can  I  find  that  any  instance  of  death  has  been 
traced  to  a  single  dose,  however  large.  Quantities  varying  from 
two  to  eight  drachms  are  said  to  have  been  taken  without  very 
alarming  effects.  Dr.  Wright  found  three  ounces  necessary  to  kill 
a  small  dog. 

Poisonous  Effects,  From  the  long  continued  use  of  ergot,  in  con- 
siderable quantities,  the  most  serious  consequences  have  ensued. 
Fatal  epidemics  have  occasionally  prevailed  in  limited  districts  in 
various  parts  of  the  Continent  of  Europe,  in  Sweden,  Germany, 
Switzerland,  and  France,  which  are  supposed  to  have  been  traced 
to  the  use,  by  the  people  of  these  districts,  of  ry^  bread,  prepared 
from  flour  largely  mingled  with  this  morbid  product.  These  epi- 
demics have  presented  very  diversified  phenomena,  some  being 
characterized  by  symptoms  of  malignant  typhus,  others  by  convul- 
sive affections,  and  others,  again,  by  gangrene  of  the  limbs.  But 
epidemics  of  typhous  diseases  frequently  occur,  without  any  con- 
nexion whatever  with  ergot;  and  others  of  a  convulsive  character 
have  been  repeatedly  described,  of  which  the  malignant  spinal- 
meningitis,  which  has  of  late  years  proved  so  fatal,  is  a  striking 
example.  It  is  altogether  possible,  therefore,  that  the  epidemics  of 
these  kinds,  which  have  been  ascribed  to  ergot,  may  have  had  an- 
other origin;  especially  as  no  experiments,  which  have  been  made 
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yriih  this  substance,  would  lead  to  the  supposition  that  it  could  pro- 
duce such  effects.  The  same,  however,  cannot  be  said  of  the  gan- 
grenous cases. 

Dry  gangrene  seems  to  have  been  traced  to  the  habitual  use  of 
ergot,  without  any  reasonable  possibility  of  doubt.  It  has  oo- 
curred  in  individual  cases,  and  in  communities  where  ergotted  rye 
has  been  largely  used ;  and  experiments  upon  the  lower  animals 
have  satisfactorily  shown,  that  it  is  one  of  the  regular  results  of  the 
long  continued  action  of  the  poison  on  the  system.  MM.  Trousseau 
and  Pidoux,  while  refusing  credence  altogether  to  the  identity  of 
ergotism  with  the  malignant  epidemic  affections  referred  to,  recog- 
nize dry  gangrene  as  one  of  its  characteristic  phenomena.  They 
say  that,  in  large  districts  of  France,  the  peasants  have  no  other  food 
than  ergotted  rye,  that  .they  are  quite  familiar  with  this  disease  of 
the  grain,  and  that,  in  sending  their  crops  to  the  mill,  they  only 
separate  the  largest  grains  of  ergot,  allowing  the  smaller  to  be 
ground  with  the  sound  grain  for  their  use.  A  kind  of  intoxication 
is  produced  in  those  who  consume  this  food  largely,  which  is  well 
known  among  them,  and  which,  so  far  from  being  alarmed  by  it, 
they  seem  to  enjoy  as  that  produced  by  alcoholic  drinks.  This 
afiection,  however,  shows  itself  only  in  those  seasons  when  the  rye 
is  more  than  usually  diseased  with  ergot.  No  effects  whatever 
are  noticed  in  other  seasons,  in  which,  nevertheless,  the  same  kind 
of  food  is  used,  though  not  so  much  contaminated.  Yet  no  epidemic 
of  the  kind  above  referred  to  has  occurred  in  these  districts,  even 
when  the  diseased  grain  has  been  most  used.  Nevertheless,  the  use 
of  this  kind  of  food  is  not  without  evil  results.  The  peasants,  who 
have  long  addicted  themselves  to  the  sort  of  intoxication  which  the 
strongly  ergotted  rye  produces,  fall  at  length  into  a  condition  analo- 
gous to  that  sort  of  mental  decay  which  characterizes  the  abuse  of 
alcohol  and  opium;  and  occasionally  the  gangrenous  condition  oc- 
curs, affecting  the  hands  and  feet,  and  sometimes  a  whole  limb. 
{Trait,  de  Th^rap.^  &c.,  4e  ed.,  i.  723.)    The  gangrene  is  preceded 

• 

by  sensations  of  formication  in  the  limb  and  over  the  body,  and 
sometimes  by  severe  pains.  In  some  instances  it  ceases  after  attain- 
ing a  certain  point;  and  the  patient,  if  sufficiently  vigorous,  may 
survive  with  the  loss  of  a  portion  of  bis  limbs.  In  other  instances 
it  proves  fatal,  either  directly  in  a  few  days,  or  indirectly,  after  a 
longer  period,  through  the  exhaustion  of  the  sloughing  process. 

Acute  Poisoning,  The  general  symptoms  of  acute  ergotic  poisoning, 
from  the  useof  the  contaminated  rye,  have  been  described  by  Dr.  Arpi 
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from  personal  observation.  Usually  from  half  an  hoar  to  an  hour 
after  a  meal,  cerebral  symptoms  begin  to  appear;  such  as  a  feeling  of 
emptiness  of  the  brain,  buzzing  of  the  ears,  dizziness,  muscsB  voli- 
tantes,  dilatation  of  the  pupil,  and  somnolence.  There  is  no  striking 
delirium,  and  the  patient  answers  questions,  but  he  does  so  slowly 
and  with  hesitation.  Trembling  of  the  upper  limbs,  weakness  of  the 
knees,  and  an  unsteady  gait  occur,  and  partial  paraplegia  in  the 
worst  cases.  The  muscular  power  is  not  lost,  but  only  the  capacity 
to  regulate  the  movements,  as  in  alcoholic  intoxication.  When  the 
patient  is  placed  in  bed,  profound  sleep  comes  on,  with  a  profuse 
sweat,  and  a  soft,  full,  accelerated  pulse.  Sometimes  vomiting  and 
diarrhoea,  with  abdominal  pains,  are  experienced;  in  which  case,  the 
cerebral  symptoms  are  less  severe.  The  affection  continues  gene- 
rally about  twelve  hours,  sometimes  however  is  prolonged  as  much 
as  two  days,  and  then  passes  off  entirely,  with  the  exception  of 
some  dulness  of  head,  such  as  attends  recovery  from  drunkenness. 
If  the  patient  take  another  similar  meal,  he  is  similarly  acted  on; 
and  the  affection  may  become  chronic,  under  the  continued  applica- 
tion of  the  cause;  but  abstinence  is  followed  by  restoration  to 
health.  {Arch.  06n,^  Janv.  1855,  p.  84.) 

2.  Mode  of  Operation. 

Ergot  seems  capable  of  producing  local  irritation  of  the  stomach 
and  bowels,  as  indicated  by  the  nausea,  vomiting,  diarrhoea,  and 
abdominal  pains,  which  have  been  noticed  as  among  its  occasional 
effects  in  overdoses.  But  its  characteristic  phenomena  follow  its 
absorption.  These  are  of  two  kinds;  1.  those  dependent  on  the 
action  upon  the  uterus,  and  2.  those  upon  the  brain.  It  is  highly 
probable  that  the  action  on  the  uterus  is  produced  by  an  impression 
on  the  nervous  centres  of  the  organ,  and  not  on  the  muscular  tissue 
directly ;  so  that  the  influence  of  the  medicine,  after  absorption,  is 
mainly  if  not  exclusively  on  the  nervous  system.  The  circulation 
is  said  by  Dr.  Arpi  to  be  somewhat  accelerated,  and  others  have 
made  the  same  statement;  but  the  general  current  of  testimony  is 
in  a  contrary  direction;  and,  so  far  as  my  own  observation  has  gone, 
I  have  known  the  circulation  to  be  depressed,  but  never,  I  believe, 
excited.  Nevertheless,  it  may  well  happen  that  an  irritant  effect  on 
the  stomach  may  sometimes  sympathetically  excite  the  heart.  But, 
so  far  as  concerns  the  direct  systemic  impression  on  the  male  sys- 
tem, it  seems  to  be  one  of  general  nervous  depression,  affecting  both 
the  animal  and  organic  functions,  and  of  course  involving  the  heart 


702  LOCAL  BEMKDIES.  [PABT IL 

In  this  way  may  be  explained  the  tendency  of  ergotism  to  terminate 
in  dry  gangrene  of  the  extremities.  The  organic  nervous  influence, 
under  the  continued  action  of  the  poison,  ceases  to  be  exerted  upon 
the  capillaries,  which  become  as  it  were  paralyzed,  and  unable  to 
carry  on  the  blood.  The  death  of  the  part  follows  necessarily. 
The  result  is  apparently  owing  to  a  direct  depressing  influence  of 
the  poison  on  this  part  of  the  circulating  system;  namely,  on  the 
extreme  vessels.  The  gangrene  is  of  the  dry  kind,  because  the 
vessels,  in  their  state  of  nervous  death,  can  no  longer  receive  and 
carry  on  the  blood,  and  consequently  collapse.  It  will  be  found 
that,  by  this  mode  of  operation,  we  are  enabled  to  explain  one  of 
the  most  valuable  therapeutic  effects  of  ergot. 

3.  Effects  and  Use  of  Ergot  as  a  Motor'Stimulant, 

I  have  hitherto  said  little  on  this  subject,  because  it  seems  to  be 
isolated  by  its  nature,  and  the  remarks  upon  it  come  most  conve- 
niently under  a  separate  head.  Ergot  has  been  long  used,  in  various 
parts  of  the  Continent  of  Europe,  by  midwives,  for  the  purpose  of 
facilitating  delivery;  but  the  attention  of  the  profession  was  first 
distinctly  drawn  to  the  subject  by  Dr.  Stearns,  of  Saratoga  County, 
New  York ;  and  the  influence  and  use  of  the  medicine  were  fami- 
liar to  the  profession  in  America,  long  before  it  attracted  particular 
notice  in  Europe.  The  first  published  notice  of  it  by  Dr.  Stearns 
was  in  1807  {N.  Y.  Med.  Repository^  xi.) ;  an  elaborate  paper  upon 
ita  use  in  promoting  labor,  arresting  hemorrhage,  &c.,  by  Dr.  Oliver 
Prescott,  was  published  in  1814  {Med.  and  Phys.  Joum.,  xxxii.  90); 
and,  according  to  Dr.  Pereira,  the  medicine  was  not  used  in  Eng- 
land until  1824. 

The  effect  of  ergot  in  producing  painful  uterine  contraction  has 
been  already  mentioned.  It  is  most  strikingly  manifesteil  in  the 
pregnant  state,  at  the  normal  period  of  delivery.  It  comes  on,  accord- 
ing to  Prescott,  at  periods  varying  from  8  to  20  minutes  after  the 
administration  of  the  medicine;  and  continues  from  half  an  hour 
to  an  hour  and  a  half.  The  contractions  differ  from  the  ordinary 
labour  pains  in  their  continuousness;  scarcely  any  interval  of  repose 
occurring,  until  the  gradual  cessation  of  the  influence  of  the  medi- 
cine. The  question  here  presents  itself,  whether  this  influence  is 
exerted  upon  the  unimpregnated  uterus.  Prescott  and  others 
have  maintained  that  it  is  not.  But  their  opinion  is  contradicted 
by  the  positive  statements  of  others,  that  bearing  down  pains  are 
sometimes  felt  in  the  region  of  the  womb,  and  rending  pains  in  the 
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thighs.  Another  question,  of  great  importance,  is  whether  the 
medicine  is  capable  of  bringing  on  abortion.  Directly  opposite 
statements  have  been  made  on  this  point,  both  as  regards  the  human 
subject  and  the  lower  atiimals;  but,  though  we  may  believe  those 
who  maintain  the  negative  of  this  question,  so  far  as  their  own 
observation  has  extended,  yet  it  is  impossible  to  refuse  credence  to 
others  who  have  witnessed  the  effects  referred  to.  The  truth  pro- 
bably is,  that  the  peculiar  influence  of  ergot  on  the  womb  is  exerted 
through  the  nervous  centres ;  and  is  likely  to  be  most  effective, 
when,  in  the  normal  state  of  the  system,  these  very  centres  are  dis- 
posed to  the  condition  in  which  it  is  the  tendency  of  the  medicine 
to  place  them.  In  this  physiological  state,  they  may  be  supposed 
to  be  more  susceptible,  than  under  ordinary  circumstances,  to  an 
impression  of  the  same  character  as  that,  which  they  are  prepared 
to  receive  from  the  womb  at  the  full  period  of  gestation.  The  effect 
of  ergot  will,  therefore,  be  much  more  likely  to  be  felt  at  this  time 
than  at  others.  But  the  fact  appears  to  be  that,  though  less  apt  to 
excite  uterine  contraction  at  other  periods,  it  is  capable  of  producing 
the  effect,  in  some  instances,  at  any  stage  of  utero-gestation,  and 
even  in  the  unimpregnated  state  of  the  uterus.  Testimony  is  too 
strong  to  the  point,  that  it  is  capable  of  producing  abortion,  to 
admit  of  denial;  but  it  certainly  cannot  be  relied  on  for  the  pur- 
pose ;  and  would  probably  fail  in  the  great  majority  of  cases. 

The  employment  of  ergot  to  assist  in  tedious  labours  would 
seem  to  follow  from  a  knowledge  of  its  powers.  Yet  opinion  is  not 
entirely  accordant  on  this  point.  Injury  both  to  the  mother  and 
child  is  apprehended.  The  painful  and  vehement  uterine  contrac- 
tions, with  the  corresponding  efforts  of  the  mother,  are  thought  in 
various  ways  to  react  injuriously  upon  the  system,  and,  among 
other  results,  to  endanger  rupture  of  the  womb,  and  congestion  of 
the  brain  with  consequent  puerperal  convulsions.  The  death  of 
the  foetus  is  supposed  frequently  to  result  from  the  violent  and 
unremitting  compression,  arresting  the  circulation  of  the  cord,  or 
cutting  off  the  supply  of  blood  by  temporarily  obliterating  the  ves- 
sels of  the  uterus  itself.  Statistics  too  have  been  brought  fearfully 
to  bear  against  this  use  of  ergot.  There  has  no  doubt  been  much 
exaggeration.  As  the  medicine  has  been  most  employed  in  difficult 
labours,  offering  some  unusual  impediment  to  the  ordinary  per- 
formance of  the  function,  it  is  very  probable  that  many  and  much 
the  greater  number  of  fatal  results  have  been  mere  coincidences, 
and  that  they  would  have  occurred  without  the  use  of  the  medicine. 
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Bat  both  reason  and  experience  unite  in  tlie  conclasion,  tbat  ergot 
may  do  great  mischief;  and  that  an  instrument  of  so  much  power 
for  evil  must  be  used  with  caution,  and  careful  discrimination.  The 
rules  laid  down  for  its  use  by  the  most  experienced  obstetriciana^ 
who  advocate  a  resort  to  it,  are  the  following.     The  case  most 
always  be  beyond  the  efforts  of  nature  unaided.    The  os  uteri  must 
be  dilated,  and  the  outer  passages  lubricated.  The  presentation  most 
be  natural,  or  at  least  not  such  as  in  itself  to  present  any  obstacle  to 
safe  delivery.    There  must  be  no  mechanical  impediment,  such  u 
morbid  growths,  rigidity  of  the  tissues,  or  disproportion  between 
the  size  of  the  head  and  the  outlets  through  which  it  must  pass. 
The  measure  should  not  be  resorted  to  early,  where  no  serious 
danger  is  apprehended  from  delay;  and  due  patience  should  be 
exercised  in  awaiting  the  eflbrts  of  nature.    Dilatation  of  the  os 
uteri  is  not  insisted  on  by  all;  as  it  has  been  asserted  that  the 
medicine  has  a  tendency  to  induce  this  condition.   But  it  is  obvious 
that,  should  it  fail  to  do  so,  the  greatest  danger  might  be  appre- 
hended for  the  foetus;  and  cautious  practitioners  insist  on  this  pre- 
requisite. 

The  circumstances  which  are  thought  to  justify  the  measure  are, 
1.  lingering  labour  when  the  efforts  of  nature  have  ceased,  or  are 
quite  inadequate,  and  when  the  above  conditions  are  presented ;  2. 
immediate  danger  from  flooding,  with  failure  of  the  natural  pains,  and 
without  malposition  of  the  placenta;  3.  when  the  death  of  the  foetus 
is  well  ascertained,  and  the  patient  is  in  danger  from  exhaustion  or 
constitutional  irritation;  4.  when,  from  previous  experience  in  the 
case  of  the  individual,  there  is  reason  to  fear  alarming  hemorrhage 
immediately  after  delivery ;  5.  retention  of  the  placenta  from  defi- 
ciency of  uterine  contraction;  and  6.  dangerous  hemorrhage  fol- 
lowing delivery.  But,  even  under  some  of  the  circumstances  here 
mentioned,  many  practitioners  would  advise  the  preferable  applica- 
tion of  instruments,  if  they  were  at  hand,  and  the  skill  requisite  for 
their  use  existed.  A  resort  to  ergot  has  been  strongly  recommended 
in  cases  of  puerperal  convulsions,  with  a  view  to  hasten  delivery; 
and  a  number  of  successful  cases  have  been  recorded.  Having  no 
experience  in  these  cases,  I  do  not  pretend  even  to  offer  an  opinion; 
but  I  can  see  no  danger  from  the  narcotic  properties  of  the  drug, 
which  have  been  urged  against  its  use;  for  we  have  no  evidence 
whatever  that  its  influence  is  irritant  or  congestive  upon  the  brain; 
but  rather  the  reverse. 

For  the  expulsion  of  clots  of  blood  remaining  in  the  uterus,  and 
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of  the  dead  foetus  in  protracted  cases  of  abortion,  in  the  earlier 
stages  of  pregnancy,  there  can  be  no  objection  to  its  use. 

In  reference  to  the  same  property  of  causing  contraction  of  the 
nterus,  ergot  is  frequently  employed,  in  other  conditions  than  those 
oonnected  with  child-birth.  Thus,  it  has  been  recommended  for  the 
expulsion  of  hydatids,  and  for  forcing  out  uterine  polypi  from  the 
cavity,  so  as  to  bring  them  within  reach  of  an  operation  for  their 
extraction.  Indeed,  cases  are  said  to  have  occurred,  in  which 
polypi  have  been  completely  expelled  by  the  uterine  contraction. 

But  the  most  important  application  of  ergot,  in  cases  of  unim- 
pregnated  uterus,  is  to  the  suppression  of  hemorrhage.  It  is  cer- 
tainly among  the  most  efficient  remedies  in  this  aflection.  Even 
the  hemorrhage  attendant  upon  cancer  of  the  womb  will  frequently 
yield  to  it.  In  effecting  the  suppression,  it  not  unfrequently  pro- 
duces painful  contractions  of  the  uterus,  showing  that  this  influence 
is  not  confined  to  the  state  of  pregnancy.  The  suppression  is  often 
very  prompt,  and  is  probably  effected  by  a  contraction  of  the  ute- 
rine walls,  so  as  temporarily  to  close  the  vessels. 

Through  the  same  influence,  it  may  prove  useful  in  leucorrheal 
discliarges  from  the  womb.  The  secretion  must  be  suspended,  if  the 
supply  of  blood  is  cut  off,  or  materially  diminished. 

4.  Therapeutic  Applications  independently  of  Uterine  Contraction. 

The  successful  use  of  ergot  in  hemorrhage  from  the  uterus  led  to 
its  employment  in  the  same  affection  of  other  organs.  It  has  ac- 
cordingly been  used  in  haemoptysis,  hsematuria,  epistaxis,  &c.,  and 
in  many  cases  with  supposed  advantage.  In  my  hands,  it  has 
seemed  to  be  very  promptly  successful  in  pulmonary  hemorrhage; 
and  it  is  certainly  among  the  hemostatics  to  which  the  practitioner 
may  have  recourse,  with  propriety,  in  almost  any  case,  not  connected 
with  an  irritated  state  of  the  stomach.  Even  locally,  it  has  been 
used,  with  asserted  success,  for  the  suppression  of  hemorrhage.  It 
certainly  does  not  act  as  an  astringent  in  these  cases.  An  explana- 
tion of  its  operation  which  appears  to  me  highly  probable,  is  based 
upon  the  views  of  its  action  on  the  capillaries  already  given,  in  the 
account  of  its  mode  of  operation.  It  appears  to  me  to  have  a  direct 
sedative  influence  on  the  capillary  circulation,  which,  in  its  greatest 
extent,  is  capable  of  arresting  the  flow  of  blood  in  them  altogether, 
and  may  consequently  end  in  gangrene.  There  is,  I  think,  no  dan- 
ger whatever  of  this  result  in  ordinary  me<licinal  doses;  and  the 
remedy  may,  therefore,  be  prescribed  without  hesitation.  Though 
VOL.  n. — 45 
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the  direct  and  speedy  suppression  of  uterine  hemorrhage  is  pro- 
bably ascribable  to  the  contraction  of  the  organ  produced  by  it; 
yet  the  ultimate  and  lasting  cure  may  be  owing  to  the  depressing 
influence  referred  to  upon  the  capillary  circulation. 

The  use  of  ergot  has  also  been  extended  to  many  other  diseases, 
in  the  treatment  of  which  success  has  been  claimed  for  it  by  one  or 
another  advocate.     Thus,  it  has  been  used  in  garvorrluxa^  gket,  and 
spermatorrhoea,  with  supposed  advantage;  as  also  in  diarrhoea  and 
dysentery;  and  it  is  not  impossible,  admitting  the  influence  on  the 
capillary  circulation  above  claimed  for  it,  that  it  may  prove  useful 
in  these  complaints.     In  intermittent  fever,  in  which  it  is  stated  to 
have  proved  effectual,  its  operation  on  the  nervous  system  would 
be  likely  to  render  it  useful ;  though  proofs  are  yet  wanting  of  its 
peculiar  efficacy.     In  hysteria  it  may  have  proved  serviceable 
through  the  same  property.    But  its  applicability  to  the  treatment 
o(  paraplegia,  and.  paralytic  conditions  of  the  bladder,  for  which  it  has 
been  recommended,  would  scarcely  be  inferred  from  anything  that 
is  known  of  its  physiological  efiects. 

5.  Administration. 

For  producing  uterine  contraction,  powdered  ergot  may  be  given 
in  the  dose  of  twenty  grains,  repeated  every  twenty  minutes,  until 
the  desired  effect  is  produced,  or  till  it  occasion  unpleasant  gastric 
or  cerebral  symptoms.  It  has  been  customary  to  limit  its  use  to  a 
drachm ;  but,  in  cases  of  urgency,  when  its  effects  are  not  obtained, 
the  dose  may  be  increased  with  impunity  beyond  this  amount.  As 
soon  as  it  evinces  any  influence  on  the  brain,  or  occasions  sickness 
of  stomach,  it  should  be  omitted.  In  the  treatment  of  uterine 
hemorrhage,  and  for  other  purposes,  ten  or  flfleen  grains  may  be 
administered  three  or  four  times  a  day,  or  more  frequently  under 
urgent  circumstances.  I  have  generally  used  ten  grains  every 
two  hours  during  the  day,  in  pulmonary  hemorrhage,  and  have 
never  witnessed  ill  effects  from  it  It  should  not,  however,  be 
given  continuously  for  a  great  length  of  time.  Afler  three  or  four 
days,  it  might  be  best  to  suspend  its  use;  to  be  resumed  should 
circumstances  appear  to  call  for  it. 

An  inftision  of  ergot  may  be  made  in  the  proportion  of  a  drachm 
to  four  fluidounces  of  water,  of  which  one-third  may  be  given  for 
a  dose,  repeated  in  the  same  manner  as  the  powder. 

Wine  of  Ergot  (ViNUM  Ergot^  U.  S,)  is  made  with  two  ounces 
of  ergot  and  a  pint  of  wine,  and  is  given  in  the  dose  of  two  or  three 
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flaidraclims  to  a  woman  in  labour;  and  one  or  two  drachms  for 
other  purposes. 

A  Tincture  is  directed  by  the  Dublin  College  (Tinctura  Ergotjb, 
Dub,\  of  which  the  dose  is  o^e  or  two  fluidrachms;  and  an  EUiereal 
Tincture  by  the  London  College  (Tinctura  Ergot-s  jEtherea, 
Lond.),  made  by  macerating  ergot  in  ether,  and  given  in  the  dose  of 
a  fluidrachm.  But  the  latter  preparation  is  unnecessary,  and  is 
objectionable  on  account  of  the  extreme  volatility  of  the  menstruum. 

The  purified  extract^  called  by  M.  Bonjean  ergotin^  is  sometimes 
employed.  For  the  mode  of  its  preparation  the  reader  is  referred 
to  the  U.  S.  Dispensatory.  The  dose  of  it  is  from  five  to  ten 
grains. 

Though  ergot  is  the  only  uterine  motor-stimulant  of  undoubted 
powers,  there  are  several  other  agents  which  are  asserted  to  have 
the  same  property,  and  of  which  a  brief  notice  is  requisite. 

1.  EXTRACT  OF  HEMP.— ExTR actum  Cannabis.  U.S.—  ET' 
TRACTUM  Cannabis  Indict.  Bub. 

If  the  reader  will  recur  to  pages  782  and  783  of  the  first  volume, 
he  will  find  that,  according  to  Dr.  Alexander  Christison,  of  Edin- 
burgh, the  extract  of  hemp  possesses  an  extraordinary  influence 
over  the  uterine  contractions,  bringing  them  on  with  great  prompt- 
ness and  energy,  and  having  the  great  advantage  over  ergot,  at 
least  as  an  aid  to  parturition,  that  its  operation  is  not  long  con- 
tinuous. It  is  unnecessary  to  add  anything  to  what  has  been 
already  stated  in  the  article  referred  to.  If  general  experience 
should  confirm  that  of  Dr.  Christison,  he  will  have  made  a  very 
important  addition  to  the  resources  of  the  obstetrician. 

2.  TAHBY.— Tanacetum.  U.S. 

This  has  been  already  noticed  both  among  the  tonics  and  era- 
menagogues  (i.  310  and  ii.  686).  Without  having  any  personal 
knowledge  of  the  powers  of  tansy,  in  the  relation  in  which  it  is 
here  considered,  I  have  been  assured  by  a  highly  respectable  prac- 
titioner, in  whom  I  have  entire  confidence,  that,  within  his  own 
knowledge,  the  midwives,  in  his  neighbourhood,  are  in  the  habit  of 
using  an  infusion  of  tansy  for  the  promotion  of  labour,  and  with 
extraordinary  success  in  lingering  cases.  He  has  himself  also 
employed  the  remedy  with  advantage,  and  believes  it  to  operate  by 
directly  promoting  the  contraction  of  the  organ,  without  producing 
vascular  irritation.    This  is  no  new  application  of  tansy,  but  seems 
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to  have  been  lost  sight  of  by  tbe  profession.  The  oil  is  often  used 
by  the  country  people  with  the  view  of  inducing  abortion ;  and  three 
instances  of  death  from  it,  taken  with  this  object,  are  noticed  in  the 
account  of  tansy  given  in  the  early  part  of  this  work.  It  certainly 
has  a  powerful  influence  on  the  nervous  system. 

3.  EOOT  OF  THE  COTTOH  PLAHT. — GossYPn  Radix. 

This  is  the  root  of  Chssyjnum  herhaceum^  or  the  common  cotian 
plant  of  our  Southern  States.  It  is  said  to  be  much  employed  bj 
the  slaves  of  the  South  for  producing  abortion,  and  Dr.  Bouchelle, 
of  Mississippi,  to  whom  we  are  indebted  for  what  is  known  on 
this  subject,  considers  it  not  inferior  to  ergot  in  its  power  of  pro- 
moting uterine  contraction.  (See  U.  S.  Dispensatory,)  He  belieTCS 
that  it  operates  without  injury  to  the  general  health  in  any  way, 
and  uses  it  habitually  to  assist  lingering  labour.  He  boils  foar 
ounces  of  the  inner  bark  of  the  root  in  a  quart  of  water  to  a  pint^ 
and  gives  a  wineglassful  every  twenty  or  thirty  minutes.  Dr. 
Thomas  J.  Shaw,  of  Bobertson  County,  Tenn.,  confirms  the  state- 
ments of  Dr.  Bouchelle.  {Nashville  Joum,  of  Med.  and  Surg.,  July, 
1855.)  This  is  a  subject  well  worthy  of  further  investigation. 
Ainslie  states  that  in  India  a  decoction  of  the  root  is  used  in 
urinary  disorder. 
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SIALAGOGUES. 

SlALAGOGUES  are  medicines  which  increase  the  secretion  of  saliva, 
and  of  the  mucus  of  the  mouth  and  fauces.  There  are  two  divi* 
ftons  of  them;  one  operating  through  the  system,  the  other  by 
.direct  contact  with  the  buccal  mucous  membrane. 

1.  There  are  many  substances  which  more  or  less  increase  the 
■eeretion  of  saliva,  when  taken  internally,  but  very  few  which  do 
m>  regularly,  or  to  an  amount  which  would  render  their  employ- 
jfMnt  for  this  effect  desirable.  The  only  medicines  which  could  be 
relied  upon  as  sialagogues,  internally  administered,  arc  the  prepa- 
iBtions  of  mercury,  which  appear  to  exercise  a  peculiar  influence 
orer  these  glands,  though  much  of  their  efiect  must  be  ascribed  to 
the  stomatitis  produced  by  them ;  inflammation  of  the  mouth  ope- 
nting  as  a  powerful  stimulus  to  the  salivary  secretion.  It  is,  how- 
ever, quite  unnecessary  to  pursue  our  inquiries,  in  this  place,  into 
the  sialagogue  operation  of  internal  medicines,  as  none  of  them  are 
prescribed  for  their  efl^cts  in  this  way,  not  even  the  mercurials ; 
•ad,  in  relation  to  the  several  individual  substances  having  more 
or  less  of  the  property,  their  possession  of  it  has  been  alluded  to, 
when  they  have  been  elsewhere  treated  of. 

It  is  a  fact,  however,  of  some  interest,  that  the  sensation  of  nan- 
aea  is  usually  attended  with  a  copious  secretion  of  saliva,  and  that 
emetic  substances  are,  consequently,  in  general,  very  efficient  siala- 
gogues. Mental  influence,  also,  has  often  great  effect  in  stimulating 
this  function.  Every  one  is  familiar  with  the  effect  of  the  mere 
idea  of  food,  especially  when  the  appetite  is  somewhat  keen,  in 
promoting  the  flow  of  saliva.  The  mouth  of  the  hungry  man 
•*  waters"  at  the  sight  or  thought  of  an  approaching  meal.  It  is 
not  impossible  that  such  influences  may  sometimes  be  brought  to 
bear  advantageously  upon  the  function,  as  a  therapeutic  measure. 
Thus,  in  cases  of  the  monomaniacal,  who  purpose  to  starve  them- 
selves to  death,  a  plate  of  food  set  before  them,  and  allowed  to 
remain,  sometimes  overcomes  an  obstinacy  which  refuses  to  yield 
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to  soIicitalioQ  or  menaces.  In  examining  tbe  tongue^  as  an  index 
of  the  dtate  of  tbe  sjstemy  if  we  find  the  moath  diy,  we  can  often 
•acceed  by  caasing  the  patient  to  close  his  moatlu  and  move  the 
tongue  abont,  in  indacing  snScient  secretion  to  render  the  parts 
moisL  In  such  a  case,  we  may  infer  that  the  dryness  was  owing 
to  some  comparatively  trivial  caose;  as,  in  tlie  healthfol  state, 
the  very  thought  and  effort  on  the  part  of  the  patient  provoke 
the  action  of  the  glands ;  whereas,  if  the  function  had  been  sup- 
pressed by  some  general  morbid  influence,  it  would  scarcely  retuni 
upon  such  gentle  solicitation.  I  have  often  been  enabled  to  de- 
duce somewhat  important  practical  inferences,  as  to  the  state  of 
the  system,  from  this  simple  experiment 

2.  It  is  only  the  local  sialagogues  that  are  practically  employed, 
and  that  we  are  now  to  consider.  These  act  by  an  irritant  impres- 
sion on  the  membrane,  which  calls  the  mucous  follicles  directlj 
into  increased  action,  and  the  salivary  glands  indirectly  throogh 
the  sympathy  which  connects  them  with  the  mouth.  Any  irritant 
may  thus  prove  sialagogue;  and  even  the  act  of  mastication, 
though  exercised  upon  a  perfectly  bland  and  tasteless  object,  will 
have  more  or  less  of  the  effect  As  substances  used  in  this  way  are 
generally  chewed,  they  are  called  not  unfrequently  masUcaiories, 
Those  actually  employed  remedially  are  always  more  or  less  irri- 
tant, and  some  of  them  very  powerfully  so. 

They  operate  therapeutically  in  three  wayp  ;^r5^  as  direct  stimu- 
lants to  the  parts  with  which  they  come  into  contact;  secondly^  by 
de[)letion  from  the  secreting  vessels ;  and  thirdly,  by  revulsion  fr6m 
neighbouring  parts. 

1.  In  reference  to  the^r^^  method  of  action^  they  may  be  used  ad- 
vantageously in  debilitated  or  paralytic  states  of  the  tongue,  fauces, 
or  mouth  generally.  Loss  of  taste  or  of  motor  power  in  the  tong^tt^ 
relaxation  of  the  uvula  from  weakness,  and  difficulty  of  deglutition 
from  j)al8y  of  the  fauces^  may  sometimes  be  relieved  in  this  way, 
provided  the  affection  has  become  quite  local,  or  is  not  associated 
with  acute  disorder  of  the  nervous  centres. 

2.  Through  their  depletory  influence  they  may  relieve  inflamma- 
tory conditions  of  the  neighbouring  parts,  especially  painful  rheu- 
matic ir^flammation  of  the  Jaws  and  face,  and  inflammations  not 
rheumatic  of  the  sockets  of  the  teeth,  and  of  the  antra,  especially 
somewhat  chronic  in  their  character.  Masticatories  often  prove  of 
considerable  service  in  iryflammatory  toothache. 

By  revulsion  they  act  beneficially  in  the  same  affections,  as  alsoiu 
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neuralgic  conditions  of  the  face,  and  inflammation  of  parts  some- 
what more  distant,  as  in  chronic  tumefactions  of  the  salivary  glands 
themselves,  and  similar  affections  of  the  Eustachian  ttibe,  the  larynxi 
the  eyes^  ears,  and  nostrils.  In  chronic  hoarseness  from  inflammation 
of  the  larynx,  and  deafness,  from  closure  of  the  Eustachian  tube, 
considerable  advantage  may  sometimes  be  derived  from  irritant  im- 
pressions, made  on  the  fauces  by  these  medicines  As  the  saliva, 
impregnated  with  the  soluble  principles  of  the  masticatory,  is  swal- 
lowed, it  has  some  effect  on  the  stomach  also;  and  this  must  always 
be  taken  into  consideration  in  recommending  these  medicines. 


The  substances  most  frequently  used  as  local  sialagogues,  are 

TOBACCO,  GINGEB  ROOT,  HORSE-RADISH,  MEZEREON,  and  PELLITORY. 

These  have  already  been  considered,  with  the  exception  of  the  last, 
which  requires  a  brief  notice. 

PELLITOBY. — Pybethrubc   U.S.,  L<md.,  Ed. 

This  is  the  root  of  Anacyclus  Pyrethrum  {Anthemis  Pyrethrum, 
Linn.),  a  small  herbaceous  perennial  plant,  growing  in  the  countries 
bordering  on  the  Mediterranean.  The  medicine  is  sometimes 
called,  from  its  commercial  origin,  pellitory  of  Spain. 

The  root  is  cylindrical,  or  fusiform,  about  the  size  of  the  little 
finger,  wrinkled  longitudinally,  light-brown  externally  with  dark 
shining  points  on  the  surface,  hard,  brittle,  with  a  resinous  and 
radiated  fracture,  inodorous,  and  of  a  taste  feeble  at  first,  but  after- 
wards acidulous,  saline,  and  acrid.  It  produces,  also,  a  tingling 
burning  sensation,  which  spreads  over  the  mouth  and  fauces,  and  is 
very  durable.  Its  active  properties  appear  to  reside  in  a  resinous 
ingredient. 

When  chewed,  it  produces  a  copious  flow  of  saliva,  and  has 
proved  useful  in  painful  affections  of  the  head  and  face  af  a  rheu- 
matic or  neuralgic  character,  toothache,  palsy  of  the  tongue  and  fauces, 
relaocation  of  the  uvula,  <tc.  The  quantity  used  at  one  time  may  be 
half  a  drachm  or  a  drachm.  A  tincture  prepared  by  macerating 
a  drachm  in  a  fluidounce  of  alcohol,  may  be  used  as  a  local  ap- 
plication in  toothache;  and  the  alcoholic  extract  has  sometimes 
been  introduced  into  the  hollow  of  a  carious  tooth,  for  its  benumb- 
ing effect. 
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ERRHINES, 

These  are  medicines  calculated  to  produce  an  increased  secretion 
from  the  mucous  membrane  of  the  nostrils.  As  all  of  them  are 
apt  to  cause  sneezing,  they  are  also  called  sternutatories.  No  medi- 
cines are  taken  internally  with  this  special  view.  All  are  applied 
directly  to  the  interior  of  the  nostrils  themselves.  So  far  as  the 
increased  secretion  is  concerned,  they  operate  by  directly  stimulat- 
ing the  secreting  tissue.  Sneezing  is  produced  through  an  impres- 
sion transmitted  to  the  nervous  centres  in  the  encepbalon,  which 
then  call  into  action,  and  combine  to  one  purpose,  the  various  mus- 
cles of  the  chest,  neck,  and  face,  concerned  in  the  act.  At  the  same 
time  that  the  impression  is  thus  made  on  the  nervous  centres,  which 
leads  to  the  act  of  sneezing,  a  sensation  is  produced,  of  greater  or 
less  strength,  which  sometimes  serves  important  therapeutic  pur- 
poses. 

The  agencies  through  which  errhines  operate  beneficially  in  dis- 
ease, are  1.  a  simple  stimulant  or  excitant  impression  on  the  Schnei- 
derian  membrane;  2.  an  increased  secretion  by  which  they  deplete 
from  the  vessels;  8.  a  revulsive  influence  on  neighbouring  parts; 
and  4.  the  various  influences  of  the  sensation  excited,  and  acts  pro- 
duced, through  the  nervous  centres. 

1.  By  their  stimulation  of  the  membrane^  they  sometimes  prove 
useful  in  defective  secretion  of  the  nasal  mucus,  or  unhealthy  dryness 
of  the  membrane,  in  chronic  inflammation  of  ilie  same,  and  in  paralifsis 
of  the  sense  of  smell,  and  of  the  soft  palate. 

2.  By  depletion  they  tend  to  relieve  inflammatory  conditions  of 
the  neighbouring  parts,  as  of  the  antra,  the  frontal  sinuses,  the 
Eustachian  tube,  the  ears,  eyes,  face,  and  scalp. 

3.  Their  revulsive  influence  is  useful  in  the  same  inflammatory 
afiections,  and  also  in  neuralgia  of  diflerent  parts  of  the  face  and 
scalp.  Obstinate  chronic  ophthalmia,  excessive  sensibility  of  the  retina, 
amaurosis,  rheumaiic  conditions  of  the  eye,  frontal  and  facial  neuralgia, 
earache,  chronic  otitis  and  deafness,  obstinate  headadies,  and  even  chronic 
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mflammaiim3  cf  the  brain  or  its  meninges,  are  complaints  which  offer 
indications  for  the  use  of  these  medicines. 

4.  In  reference  to  their  excitant  impression  on  the  cerebral  cen- 
treSy  they  are  used  to  obviate  faintness  or  syncope,  to  restore  suspended 
respiration,  to  compose  irregularities  of  respiration  of  a  purely  nervous 
character,  to  produce  a  shock  which  may  rouse  from  insensibility  or 
eomOj  when  not  dependent  on  active  congestion  or  compression  of 
the  brain.  By  the  sneezing  they  excite,  they  aid  in  expelling  fo- 
reign bodies  and  accumulated  mucus  from  the  nasal  and  respiratory 
passages,  ro^ise  sensibility  by  their  action  on  the  brain,  and  produce 
a  shock  on  t/ie  system,  which  may  aid  in  the  supersession  of  parox- 
ysmal affections^  or  in  breaking  up  commencing  attacks  of  disease.  But 
care  must  be  taken  not  to  employ  this  measure  in  cases  with 
active  congestion  of  the  brain,  or  a  tendency  towards  it. 

It  must  be  borne  in  mind,  in  the  use  of  errhines,  that  some  of 
them,  as  tobacco  and  turpeth  mineral,  may  possibly  be  absorbed 
from  the  mucous  membrane,  and  that  they  are  liable  also  to  be 
swallowed  to  a  greater  or  less  extent. 

Like  most  other  medicines,  they  suffer  a  diminution  of  power  by 
long-continued  use. 

There  are  no  particular  limits  to  the  frequency  of  their  exhibi- 
tion; the  physician  being  influenced  upon  this  point  by  various 
considerations  connected  with  the  activity  of  the  medicine,  and  the 
particular  indication  to  be  fulfilled. 


Most  substances,  whether  acrid  or  not,  will  act  as  errhines  when 
snufifed  up  the  nostrils,  in  the  state  of  powder,  if  not  impalpable; 
the  mucous  membrane  of  these  cavities  having  been  made  exqui- 
sitely sensitive,  in  order  to  guard  the  lungs  against  the  intrusion  of 
noxious  agents.  Powdered  gum  or  sugar  will  often  produce  this 
effect;  and  I  have  known  water,  a  little  too  hot  or  a  little  too  cold, 
to  act  in  a  similar  manner.  But,  generally  speaking,  it  is  only 
medicines  capable  of  impressing  the  npstrils  dynamically,  that  are 
used  for  the  purpose. 

1.  ABOMATIC  POWDEBS.  Various  aromatic  herbs,  in  the  form 
of  powder,  have  been  long  used  as  errhines;  the  choice  being  di- 
rected to  them  probably  by  their  agreeable  odour.  Rosemary^  sage, 
the  mints^  lavender,  common  and  sweet  marjoram^  iJiyme,  or  hordiound 
may  be  used,  when  only  a  mild  impression  is  desired. 
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2.  TOBACCO  may  be  considered  as  next  in  the  ascending  order 
of  efficiency.  This  is  so  well  known  as  an  errhine,  in  the  different 
forms  of  snuff,  that  it  requires  no  comment  here.  It  is  one  of  the  sub- 
stances to  which  the  nostrils  soonest  become  accustomed ;  so  that  to 
maintain  a  given  impression,  for  a  considerable  time,  it  is  necessary  to 
increase  the  quantity  very  greatly.  In  the  use  of  it,  the  physician 
should  bear  in  mind  its  effects  on  the  stomach  and  nervous  system 
generally,  both  of  which  may  be  produced  by  this  mode  of  exhi- 
bition; and  should,  also,  before  prescribing  it,  give  some  weight  to 
the  consideration,  that  he  may  be  laying  the  basis  of  a  habit,  which 
is  certainly  not  very  cleanly,  to  say  the  least  of  it,  and  may  be  in- 
jurious to  the  health.  The  effect  of  snuff  in  impairing  the  voice, 
when  much  and  long  used,  is  notorious;  and  I  have  no  doubt  that 
its  excessive  use  has  the  same  injurious  effects  upon  the  digestive 
organs,  and  the  nervous  system,  as  smoking  and  chewing,  though 
probably  not  in  an  equal  degree. 

3.  ASABABACCA  {Asarum  Europxum)  is  a  small,  herbaceous, 
perennial,  European  plant,  all  parts  of  which  possess  acrid  proper- 
ties. Both  the  leaves  and  root  are  used.  The  leaves  have  long 
footstalks,  are  kidney-shaped,  somewhat  hairy  on  the  surface,  nearly 
inodorous,  and  of  a  bitter,  nauseous,  and  acrid  taste.  The  roots 
are  about  as  thick  as  a  quill,  quadrangular,  knotted,  contorted,  of  a 
grayish  colour,  a  somewhat  pungent  odour,  and  an  acrid  taste. 
Taken  internally,  asarabacca  operates  as  an  emetic,  and,  before  the 
discovery  of  ipecacuanha,  was  considerably  used  as  such;  but  at 
present  it  is  employed  almost  exclusively  as  an  errhine.  Snuffed 
up  the  nostrils  in  the  state  of  powder,  it  excites  sneezing,  and 
causes  an  increased  flow  of  mucus,  which  is  sometimes  attended 
with  blood,  and  is  said  occasionally  to  continue  for  several  days. 
The  leaves  are  milder  than  the  root,  and  may  be  used  in  the  quan- 
tity of  three  or  four  grains.  Of  the  powdered  root,  only  one  or 
two  grains  should  be  used.    They  may  be  employed  every  night 

4.  WHITE  HEIiLEBOBE  (VeratrUM  Album,  U.S.;  VeraTRUM, 
Lond.,  Ed.\  which  is  the  root  of  Veratrum  alburn^  has  been  already 
sufficiently  described  (ii.  158).  The  powdered  root,  when  intro- 
duced into  the  nostrils,  causes  severe  and  painful  irritation,  with 
violent  sneezing,  and  copious  discharge  of  mucus.  It  is  the 
most  powerful  of  the  errhines  yet  mentioned,  and  is  not  without 
danger,  even  in  this  mode  of  exhibition,  if  used  in  excess.  Three 
grains  of  an  extract  prepared  from  it,  introduced  into  the  nostrils 
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of  a  cat,  caused  death  in  less  than  twenty-four  hours.  It  has  been 
employed  as  an  errhine  more  especially  in  cases  of  amaurosis. 
Before  exhibition,  it  should  always  be  diluted  with  some  mild  sub- 
stance, as  powdered  gum  arabic  or  powdered  liquorice  root,  of 
which  five  parts  may  be  employed  to  one  of  the  medicine. 

6.  EITFHORBIUM  is  a  concrete  resinous  exudation  of  one  or 
more  species  of  JSupharhia,  growing  in  the  North  of  Africa.  It 
appears  to  exude  around  the  thorns  or  prickles  of  the  plant,  where 
it  hardens.  It  is  in  the  form  of  irregular  or  roundish  tears,  usually 
about  the  size  of  a  pea,  somewhat  friable,  with  one  or  two  holes 
produced  by  the  prickles,  of  a  yellowish  or  slightly  reddish  colour, 
nearly  inodorous,  and  of  a  taste  which,  though  agreeable  at  first, 
becomes  at  length  excessively  acrid  and  burning.  They  are  more 
or  less  intermingled  with  dust,  produced  by  their  attrition,  which 
excites  violent  sneezing  when  drawn  into  the  nostrils.  Euphorbium 
is  a  severe  local  irritant,  producing  inflammation  and  vesication  of 
the  skin  when  applied,  and  internally  operating  as  a  violent  emeto- 
cathartic.  It  is  supposed  also  by  some  to  have  narcotic  powers.  It 
is  occasionally  used  as  a  rubefacient  or  vesicatory  application,  espe- 
dally  in  veterinary  practice;  but  it  is  retained  among  the  officinal 
medicines  chiefly,  I  presume,  as  an  errhine;  though,  even  in  this 
capacity,  it  is  not  much  employed.  It  has  been  chiefly  used  in 
amaurosis  and  deafness.  It  should  never  be  applied  undiluted,  but 
always  mixed  with  six  or  eight  times  its  weight  of  some  inert 
powder,  as  powdered  gum  arabic  or  liquorice  root,  starch,  or  flour. 
Not  more  than  one  or  two  grains  should  be  employed  at  once. 

6.  TUBPETH   MINEBAL    (HydRARGYRI    SulpHAS    FlaVUS, 

U.aS.)  has  been  already  described  (ii.  451).  We  have  here  to  consider 
it  simply  as  an  errhine.  In  this  capacity,  it  is  one  of  the  best  of  the 
class.  Less  powerfully  irritant  than  the  last  two  mentioned,  it  is 
more  efiicient  than  the  others,  and  may  be  employed  whenever  a 
decided  impression  is  required.  It  has  been  chiefly  used  in  chronic 
ophthalmia,  and  cephalic  affections;  and,  as  the  complaints  in  which 
it  is  most  useful  are  of  an  inflammatory  character,  it  is  not  impro- 
bable that,  in  its  curative  influence,  its  errhine  properties  are  a  good 
deal  aided  by  its  alterative  action  as  a  mercurial.  It  sometimes 
salivates  when  applied  to  the  nostrils.  One  grain  may  be  employed 
at  once,  as  an  errhine,  diluted  with  four  or  five  parts  of  flour  or 
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CHAPTER  11. 
Local  Remedies  Effecting  the  Organization. 

These  act  by  inflaming  or  destroying  the  part  affected.  They 
are  all  external  remedies.  Medicines  may  sometimes  caase  inflam- 
mation, or  even  gangrene,  when  taken  internally;  but  they  are  not 
given  for  the  purpose.  These  external  remedies  are  usually  arranged 
in  three  classes ;  the  rubefacients,  epispastics,  and  escharotics ;  tbe 
first  simply  reddening,  the  second  vesicating,  and  the  third  produc- 
ing the  death  of  the  part.  There  might  also  be  made  a  class  of 
pustulating  agents;  but  I  have  not  thought  it  expedient  to  multiply 
subdivisions,  and  therefore  include  these  among  the  rubefacients. 
The  distinction  between  the  classes  is  not  absolute.  The  same 
medicine  may  belong  to  all  the  three;  as  in  the  case  of  solution  of 
ammonia,  which,  when  feeble,  is  simply  rubefacient,  when  more  cod- 
centrated,  blisters,  and  when  strongest,  acts  powerfully  as  a  caustic; 
and  there  are  few  of  the  more  energetic  belonging  to  any  one  of  the 
classes,  which  may  not  be  so  applied  as  to  produce  the  characteristic 
effects  of  the  others.  But  of  the  medicines  belonging  to  this  division, 
some  are  better  calculated  for  one  of  the  modes  of  action,  and  others 
for  another ;  and  they  are  both  used  and  classified  according  to  this 
preferable  applicability.  I  shall  treat  first  of  the  epispastics;  be- 
cause their  consideration  involves,  besides  what  is  peculiar  to  them- 
selves, the  principled  which  govern  the  others  also,  so  that,  in  the 
general  observations  in  reference  to  the  rubefacients  and  escharotics, 
it  will  be  requisite  to  call  attention  only  to  a  few  points  of  differ- 
ence ;  and  time  will  thus  be  spared. 
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EPISPASTICS. 

These  are  sometimes  called  vesicaiortes^  and  not  unfrequently,  by 
an  elliptical  mode  of  expression,  blisters.  They  are  characterized 
by  the  special  property  of  blistering;  that  is  of  producing  an  exten- 
sive elevation  of  the  cuticle,  filled  with  a  serous  liquid.  Their  first 
eflfect  is  to  inflame  the  part  to  which  they  are  applied ;  and  the  sub- 
sequent vesication  is  the  result  of  the  inflammation,  the  distended 
vessels  relieving  themselves  by  efiFusion.  The  particular  phenomena 
will  be  more  appropriately  detailed  under  the  individual  articles  of 
the  class.  I  will  here  treat  only  of  the  general  principles  upon 
which  they  operate  as  curative  agents. 

1.  Through  the  sympathy  of  the  system  with  the  inflamed  parts, 
they  produce  a  general  excitement,  evinced  by  an  increased  fre- 
quency of  pulse,  and  heat  of  skin ;  and,  if  the  surface  affected  be 
extensive,  they  may  even  induce  a  general  state  of  fever,  in  the 
same  manner  precisely  as  fever  is  generated  by  internal  inflamma- 
tions, arising  from  cold  or  other  morbid  causes.  This  symptomatic 
excitation  is  greater  during  the  rubefactive  stage,  than  after  vesica- 
tion is  fully  established ;  as  the  emptying  of  the  vessels  has  the 
effect  of  moderating  the  inflammation,  upon  which  the  general 
phenomena  depend.  Epispastics  are,  therefore,  primarily  local, 
and  secondarily  general  stimulants. 

With  a  view  to  their  general  stimulation,  they  are  used  in  low 
states  of  disease,  requiring  an  excitant  influence  to  support  the  ac- 
tions of  the  heart,  and  those  of  the  nervous  system.  It  is  not  on 
the  circulation  only  that  they  operate,  but  also  on  the  nervous 
centres;  and  the  latter  necessarily,  befoBe  they  can  affect  the  former ; 
because  it  is  mainly,  if  not  exclusively  through  these  centres,  that 
the  local  inflammation  influences  the  heart.  The  debility  of  exhaus- 
tion is  not  the  condition  to  which  they  are  most  applicable;  for, 
though  they  excite  the  nervous  centres  and  heart,  they  have  no 
stimulant  effect  on  the  digestive,  blood-making,  and  nutritive  func- 
tions, which  most  need  support  in  this  condition  of  the  system. 
But,  when  the  depression  is  sudden,  arising  from  some  sedative  but 
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temporary  influence  on  the  nervous  system  or  circulation,  or  wheD, 
if  more  protracted,  it  is  sustained  by  a  similar  influence  more  per- 
sistent, but  still  of  limited  duration,  there  is  an  indication  for  these 
with  other  stimulant  remedies,  in  order  to  arouse  the  great  functions 
from  the  torpor  in  which  they  may  have  been  left,  or  to  sustain 
them  until  the  depressing  agency  shall  cease. 

A  condition  of  the  first  kind  is  presented  in  the  prostration  some- 
times existing  at  the  commencement  of  severe  fevers,  and  that  pro- 
duced by  a  sudden  and  severe  shock,  as  from  a  blow  on  the  head, 
a  fall,  an  overwhelming  mental  impression,  the  action  of  certain 
violent  poisons,  &c.  In  such  cases,  these  external  stimulants  are 
often  even  more  applicable  than  the  internal;  because,  as  reaction  and 
high  fever  or  inflammation  may  follow  the  state  of  depression,  it  is 
important  to  employ  agents  which  shall  not  continue  to  stimulate 
after  reaction  has  taken  place;  and,  again,  as  the  head  is  peculiarly 
apt  to  suffer  in  the  reaction,  it  is  advisable  to  use  means  least  liable 
to  add  to  the  cerebral  disorder.  These  contraindicated  effects  can 
be  much  more  certainly  guarded  against,  under  the  use  of  external 
remedies,  which  may  be  removed  at  the  monaent  that  they  may  be 
no  longer  wanted,  and  the  general  excitement  produced  by  which 
has  no  special  local  direction.  Besides,  by  means  of  the  local 
impression  which  may  remain  after  the  subsidence  of  the  sympa- 
thetic excitement,  a  revulsive  influence  is  exerted,  which,  instead  of 
increasing  any  internal  inflammation,  would  tend  to  counteract  it 

The  condition  of  system,  of  the  second  kind  above  referred  to, 
exists  in  hiv  febrile  diseases  of  the  typhoid  character^  in  which  the 
system  is  depressed  by  some  sedative  morbid  agency,  whether  a 
distinct  poison  floating  in  the  blood,  or  a  depraved  state  of  the  blood 
itself.  It  is  important  in  these  cases,  to  seize  the  proper  period  for 
the  application  of  the  blister.  It  should  not  be  employed  in  the 
highest  state  of  reactive  excitement,  nor  postponed  to  the  last  con- 
dition of  prostration  and  debility.  In  the  former  it  might  add 
injuriously  to  the  fever,  in  the  latter  it  might  endanger  sloughing 
in  the  blistered  part,  in  consequence  of  the  very  low  state  of  its 
vitality.  In  doubtful  cases  of  the  latter  kind,  the  seat  of  applica- 
tion, instead  of  the  extremities,  where  the  vital  actions  are  feeblest, 
should  be  some  part  of  the  chest;  or,  if  it  may  still  be  thought  pro- 
per to  apply  the  blister  to  one  or  more  of  the  limbs,  the  thighs,  or 
arms  above  the  elbows,  should  be  preferred  to  the  leg  or  forearm, 
which,  under  other  circumstances,  is  usually  selected. 
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2.  By  the  general  impression  or  shock  made  by  blisters  on  the 
nervous  centres,  they  may  be  made  to  supersede  other  diseases.  Thus, 
if  applied  so  as  to  be  in  full  operation  at  the  period  of  an  expected 
paroxysm  of  some  regular  periodical  disease,  they  will  not  unfre- 
quently  supersede  the  paroxysm,  and  thus  interrupt,  and  probably 
set  aside  the  affection.  Intermittent  neuralgia^  intermittent  fever,  and 
both  affections  also  in  iJue  regular  remittent  form,  may  often  be  inter- 
rupted in  this  way.  Before  the  use  of  quinia  in  remittent  fevers 
was  so  well  understood  as  at  present,  blisters  to  the  extremities 
were  often  employed,  with  the  view  of  breaking  the  succession  of 
the  paroxysms ;  and  they  may  still  be  resorted  to,  with  the  same 
object,  when  circumstances  may  forbid  the  use  of  quinia,  as  in 
active  cerebral  congestion  or  inflammation,  or  when  that  remedy 
may  have  failed.  It  will  be  remembered  that  the  blister  must  be 
in  full  operation,  at  the  time  for  the  expected  paroxysm. 

8.  Blisters  are  poiver/ul  remihive  agents,  and  are  more  employed 
for  this  effect  than  any  other,  or  all  others  combined.  The  princi- 
ples on  which  they  act  have  been  sufficiently  explained  in  preceding 
parts  of  the  work.  (See  vol.  i.,  p.  52.)  They  are,  through  this  mode 
of  action,  most  important  remedies  in  internal  inflammations,  and 
in  irritations,  whether  purely  nervous,  vascular,  or  mixed. 

a.  Of  the  nervous  irritations  in  which  they  may  be  usefully  em- 
ployed we  have  examples  in  internal  neuralgia,  and  spasm  of  internal 
organs,  as  of  the  stomach,  bowels,  gall-ducts,  bronchial  tubes,  and 
larynx;  and  in  disordered  internal  functions  of  almost  every  kind, 
dependent  on  an  excitant  cause.  Special  diseases  in  which  this  indi- 
cation m^y  exist  are  gastrodynia,  simple  spasm  of  the  stomach,  obsti- 
nate vomiting,  enteralgia,  colic  in  its  different  forms,  the  gasiro-intestinal 
spasms  of  cholera,  asthma,  pure  spasmodic  croup,  angina  pectoris,  inter- 
nal forms  of  nervous  gout  and  rheumatism,  obstinate  cephalalgia,  and 
all  the  diversified  disorders  of  spinal  irritation,  in  which  the  appli- 
cation must  be  made  over  the  seat  of  tenderness  in  the  spinal 
column. 

In  the  course  of  acute  diseases,  particularly  those  of  a  febrile 
character,  great  nervous  disorder  supervenes,  with  restlessness,  jac- 
titation, universal  uneasiness,  mental  discomposure,  want  of  sleep, 
&c.  These  may  very  often  be  most  happily  quieted  by  a  pair  of 
blisters  to  the  arms  or  legs,  which  probably  operate  by  concen- 
trating the  nervous  irritation  in  the  seat  of  their  application,  and 
thus  relieving  it  elsewhere.  Under  these  circumstances,  it  is  no 
uncommon  event  for  a  patient,  suffering  under  obstinate  wakeful- 
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nes9,  to  fall  asleep  while  the  blisters  are  drawing,  and  to  sleep 
soundly  through  the  whole  night. 

b.  Of  the  use  of  blisters  in  internal  vascular  irritations^  we  have 
examples  in  active  congestive  affections  of  the  brain,  lungs,  and 
abdominal  viscera.  Oout  and  rheumatism  often  assume  these 
forms.  The  different  hemorrhages  are  other  examples.  The  seat 
of  the  blister  is  often  an  important  consideration  in  these  affections. 
When  the  congestion  depends  exclusively  upon  a  local  cause  of 
irritation,  or  is,  to  a  considerable  degree,  fixed  and  constant  in  the 
part,  it  may  be  best  to  apply  the  blister  near  the  seat  of  the  dis- 
order ;  as  to  the  back  of  the  neck  in  cerebral  congestion  and  ^is- 
taxis,  over  the  lungs  in  hemoptysis,  over  the  stomach  in  haama- 
temesis,  and  over  the  liver  in  colic,  caused  by  hepatic  congestion. 
But,  where  the  affection  is  dependent  on  a  constitutional  cause,  as 
of  gout  or  rheumatism,  or  repelled  cutaneous  eruption,  the  blister 
should  be  applied  either  to  the  legs  or  forearms,  or  to  that  part  of 
the  surface,  near  which  the  disease  may  have  been  seated  before 
retrocession  or  repulsion.  Again,  when  the  affection  consists  rather 
in  a  determination  of  blood,  which  may  be  diverted  elsewhere,  than 
in  a  fixed  vascular  irritation  in  the  part,  the  blister  should  be  applied 
as  remotely  as  possible  from  the  place  to  which  the  morbid  excite- 
ment may  be  directed.  If  applied  near  this  part,  it  will  add  to  the 
general  current  of  blood  in  that  direction,  and  might  even  a^ravate 
the  disease.  If  applied  to  the  extremities,  so  as  to  draw  the  blood 
and  nervous  energy  to  the  remotest  part  of  the  body,  it  must 
lessen  the  amount  proceeding  towards  the  seat  of  the  affection,  and 
does  so  often  in  a  sufScient  degree  to  effect  a  cure.  Thus,  in  fre- 
quently recurring  attacks  of  cerebral  congestion,  of  epistaxis,  of 
hajmoptysis,  ftc,  in  which  the  symptoms  depend  rather  on  some 
cause  occasionally  sending  excitement  into  the  part,  than  on  dis- 
ease positively  fixed  in  it,  cures  may  sometimes  be  effected  by 
blisters  to  the  extremities,  which  would  not  happen  were  the  revul- 
sive agent  applied  near  the  part  affected.  The  most  obstinate  case 
of  epistaxis  that  I  have  witnessed,  which,  though  frequently 
arrested,  would  as  often  return,  and  even  threatened  serious  con- 
sequences, was  in  a  pregnant  woman,  and  yielded  promptly  to 
energetic  revulsive  applications  to  the  legs,  below  the  knee. 

c.  In  internal  and  subcutaneous  injlammations^  blisters  are  of  very 
great  importance,  and  are,  indeed,  among  the  standard  remedies. 
These  affections  are  so  firmly  seated,  that  revulsive  impressions  at 
a  distance,  though  useful,  are  not  suficiently  powerful  to  exert  a 


QBAF.  IL]  EPISPASTICS.  721 

•trong  influence  upon  them.  To  be  effective,  the  blisters  must,  in 
these  cases,  be  applied  as  near  the  seat  of  the  disease  as  possible — 
upon  the  surface  immediately  over  it  whenever  practicable.  Thus, 
ia  inflammation  of  the  cerebral  lobes,  it  should  be  applied  to  the 
Bcalp ;  of  the  base  of  the  brain,  to  the  back  of  the  neck ;  of  the  lungs, 
or  pleura,  to  the  chest;  of  the  stomach,  to  the  epigastrium,  &c. 

Another  most  important  consideration,  in  relation  to  the  use  of 
blisters  in  internal  inflammations,  is  the  period  of  the  disease  at 
which  they  ought  to  be  employed.  No  therapeutic  point  is  better 
settled  than  the  impropriety  of  using  blisters,  in  the  highest  stage 
of  general  and  local  excitement,  in  acute  inflammation.  In  this 
condition,  they  almost  always  fail  to  remove  the  inflammation, 
.while  they  add  their  own  general  excitement  to  the  existing  fever, 
ILnd  thus  augment  the  constitutional  disturbance,  which  reacts  again 
injuriously  on  the  local  affection.  The  period  for  their  application 
is  after  the  subsidence  or  reduction  both  of  the  local  and  general 
excitement,  when,  though  the  disease  is  fixed,  the  blood  is  less  irri- 
tant in  its  character,  and  its  movement  through  the  disordered  part 
less  impetuous.  A  blister  at  this  period  will  often  most  happily 
Babdue  the  residue  of  an  inflammation,  which  might  otherwise  ad- 
vance to  suppuration  or  gangrene,  or  subside  gradually  into  the 
chronic  form.  It  should  always  be  preceded  by  such  an  amount 
of  depletion,  general  and  local,  and  of  other  sedative  influence,  as 
the  case  may  seem  to  call  for.  As  a  general  rule,  the  fifth  day  of 
an  acute  inflammation  is  about  the  proper  period  for  applying  the 
blister,  though  certain  circumstances  may  call  for  an  earlier  appli- 
cation, or  require  a  longer  postpoucmeut.  Thus,  in  typhoid  in- 
^ramations,  it  may  be  applied  at  a  much  earlier  period ;  and  in 
other  cases  of  great  violence  and  danger,  it  may  be  proper  to  con 
oentrate  all  the  remedies  within  a  shorter  time,  and  thus  prepare 
for  an  earlier  application  of  the  blister  by  a  very  energetic  use  of 
depletory  measures.  In  chronic  inflammations,  they  may  be  em- 
ployed ^  all  stages,  and  are  often  very  highly  useful.  In  such 
cases,  however,  they  must,  in  many  instances,  be  frequently  re- 
peated, to  be  successful.  In  chronic  inflammation  of  the  great  joints, 
particularly  of  a  rheumatic  character,  they  are  a  most  efficient 
remedy,  when  frequently  repeated;  though  a  single  application 
will  be  of  little  use. 

4.  A  third  priiici|)lc  upon  which  blisters  act  is  tli:it  of  sfihftin 
tion  or  sitpfrrsesslon ;  removing  the  disease  by  establishing  their  own 
action  in  the  part  aflccted,  through  a  more  potent  iutluence  than 
VOL.  II.— 4tt 
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that  of  the  morbid  cause.    In  this  way  may  be  explaiDed  their 
operation  in  obstinate  cutaneous  eruptions,  and  possibly  in  erysipelat. 

5.  The  local  stimulation  they  produce  is  useful  in  some  cases  of 
anaesthesia  of  the  surface  and  subcutaneous  tissue,  local  muscular 
paralysis,  and  threatened  gangrene. 

6.  Blisters  also  deplete,  and,  when  kept  open  by  stiAiulating  dress- 
ings, sometimes  do  so  very  considerably,  so  as  to  produce  a  strong 
local,  if  not  constitutional  impression.  They  are  thus  usefal  in 
inflammation,  especially  when  somewhat  superficially  situated,  as 
in  the  subcutaneous  cellular  tissue,  the  external  absorbent  glands,  and 
the  arteries,  veins,  and  nervous  trunks  of  the  extremities.  In  these 
cases,  they  act  doubly,  by  revulsion  and  depletion.  Seeming  neu- 
ralgia is  not  unfrequently  traceable  to  some  tender  spot  in  the 
course  of  the  nervous  trunk  supplying  the  part  affected;  and  a 
blister  over  this  tender  spot  will  often  prove  highly  serviceable. 

Upon  this  principle  also,  blisters  have  been  recommended  in 
dropsy;  and  sometimes  they  very  rapidly  drain  off  the  efirwed 
serum.  But  they  are  a  hazardous  remedy,  especially  if  applied  to 
the  extremities  in  a  very  distended  state;  as  they  are  apt  to  indnoe 
sloughing,  in  consequence  of  the  feeble  vitality  of  the  part.  I  have 
seen  an  instance  of  terrible  gangrenous  ulcers  in  the  extremities,  in 
a  case  of  obstinate  dropsy,  in  which  the  whole  of  the  effusion 
was  removed,  though  the  patient  died  exhausted.  If  ever  employed 
in  these  cases,  they  should  be  applied  to  the  chest  and  abdomen, 
and  then,  not  merely  to  fulfil  this  indication,  but  when  they  may  be 
called  for  also  to  relieve  some  internal  inflammation. 

7.  The  pain  of  blisters  is  sometimes  useful  in  hypochondriacal  affec- 
tions, and  in  the  relief  of  other  nervous  disorder,  A  medical  gentle- 
tlernan  once  assured  me  that,  while  a  student,  he  was  excessively 
troubled  by  apparently  causeless  depression  of  spirits,  and  that  he 
never  was  so  free  from  this  trouble  as  when  he  had  a  small  blister 
drawing  in  his  epigastrium. 

8.  Still  another  purpose  for  which  blisters  may  be  iped,  is  to 
obtain  a  denuded  surface,  for  the  endermic  application  of  medicines. 


HEAT  AS  A  VESICATINO  AOEHT. 

For  this  purpose,  heat  is  usually  employed  in  the  form  of  boiling  hot 
water.  This  has  the  recommendation  of  acting  with  great  rapidity, 
liubefaction  is  speedily  produced,  followed  almost  immediately  by 
vesication.  But  the  intense  pain,  the  frequent  indisposition  of  the 
denuded  surface  to  heal,  the  danger  of  carrying  the  effect  so  far  as 
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to  produce  gangrene,  and  the  difficulty  of  precisely  limiting  the 
application,  are  objections  which  prevent  a  resort  to  this  measure, 
except  under  extraordinary  circumstances. 

In  cases  of  great  and  alarming  prostration,  in  which  the  surface 
18  insensible  to  the  most  powerful  rubefacients,  vesication  by  boil- 
ing water  may  sometimes  be  not  only  justified,  but  called  for.  The 
influence  of  heat,  in  torpor  and  coldness  of  the  surface,  seems  to 
restore  it  in  some  degree  to  the  normal  state  of  impressibility;  and 
an  effect  is  produced  to  which  no  other  agent,  however  stimulating, 
is  adequate.  The  sudden  sinking  spells  of  typhoid  or  malignant 
fevers,  the  prostration  amounting  to  syncope  from  shocks  on  the 
system,  the  condition  approaching  apparent  death  sometimes  at- 
tendant on  intense  gastric  or  other  internal  spasms,  threatened  death 
in  angina  pectoris  when  the  heart  has  nearly  ceased  to  beat;  these, 
and  other  analogous  cases  sometimes  of!er  the  opportunity  for  the 
efifective  application  of  this  remedy.  Of  course,  it  is  only  the  first 
arousing  impression  that  is  sought  for  from  it;  for  the  subsequent 
support  of  the  system,  other  measures  must  be  depended  on. 

Boiling  hot  water  may  also  sometimes  be  employed  to  produce 
a  limited  vesication  for  the  endermic  application  of  remedies,  when 
it  is  of  great  importance  that  the  application  should  be  promptly 
made,  and  other  vesicating  agents  capable  of  speedy  action,  as  the 
strong  solution  of  ammonia,  or  one  of  the  stronger  mineral  acids, 
may  not  be  at  command. 

Hot  water  may  be  best  limited,  by  applying  it  carefully,  by  means 
of  compresses  of  linen  wet  with  it,  or  perhaps  preferably  by  a 
sponge.  Its  operation  should  be  watched  closely,  so  as  to  prevent 
the  death  of  any  part  of  the  surface,  and  a  consequent  slough. 

A  plate  of  metal,  heated  to  212°  by  immersion  in  boiling  water, 
has  also  been  used  to  produce  vesication.  (See  Escharotics,) 


L  CANTHARIDES. 

CANTHARIS.   U.  S.,  Lond.,  Ed,,  Dub. 

Origin.  The  Spanish  Fly,  or  Cantharis  vesicatoria,  is  a  coleop- 
terous insect,  inhabiting  the  southern  and  middle  portions  of  Eu- 
rope, and  abundant  in  Spain,  Italy,  Sicily,  the  South  of  France,  and 
the  Southern  Provinces  of  Russia.  The  insects  are  collected  by 
beating  with  poles,  or  shaking  the  trees  which  they  frequent,  and 
receiving  them,  as  they  fall,  in  a  large  cloth  spread  upon  the  grouhfl 
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beneath.  They  are  killed  either  by  exposing  them  to  the  vaponr  of 
boiling  vinegar,  water,  or  other  liquid,  or  by  immersing  them,  con- 
tained in  bags,  in  hot  vinegar  and  water.  They  are  then  dried, 
and  packed  in  casks  or  boxes  lined  with  paper.  They  are  imported 
from  Spain  and  other  parts  of  the  Mediterranean,  and  directly  or 
indirectly  from  St.  Petersburg.  Those  from  the  latter  source  are 
larger,  and  more  highly  esteemed  than  the  Mediterranean  flies,  and 
are  distinguished  by  their  coppery  hue. 

Properties.  The  insect  is  about  two-thirds  of  an  inch  long,  and 
from  a  sixth  to  a  quarter  of  an  inch  in  breadth,  and  is  of  a  beau- 
tiful golden-green,  or  brilliant  coppery  hue.  The  powder  is  of  a 
dark-gray  colour,  diversified  by  shining  green  or  copper-coloured 
particles,  which  are  minute  fragments  of  the  wing-cases,  head,  and 
feet.  Cantharides  has  a  characteristic  odour,  and  an  acrid,  burning, 
disagreeable  taste,  said  to  resemble  that  of  urine.  It  yields  its  vir- 
tues to  water,  alcohol,  ether,  and  officinal  acetic  acid,  especially  with 
the  aid  of  heat.  These  virtues  have  been  ascertained  to  reside 
chiefly,  if  not  exclusively,  in  a  peculiar  proximate  principle  deno- 
minated cantharidin. 

CcmtJiaridin.  This  may  be  obtained  by  exhausting  cantharides 
with  ether,  distilling  off  the  ether  from  the  solution  thus  obtained, 
dissolving  the  residue  in  boiling  alcohol,  decolorizing  with  animal 
charcoal,  filtering,  and  allowing  the  liquid  to  cool.  Cantharidin  ifl 
deposited  in  the  form  of  white,  shining,  crystalline  scales,  which 
are  insoluble  in  water,  scarcely  soluble  in  cold  alcohol,  but  readily 
dissolved  by  ether,  chloroform,  the  oils  at  ordinary  temperatures, 
and  by  hot  alcohol  and  acetic  acid,  which  let  most  of  it  fidl  on 
cooling.  It  is  melted  by  heat,  and,  at  a  still  higher  temperature, 
rises  in  white  vapours,  which  form  acicular  crystals  upon  condens- 
ing. It  is  not  injured  by  any  temperature  below  800®  Fahr.  Be- 
sides this  constituent,  cantharides  contains  a  peculiar  yellow  matter, 
which  has  a  strong  affinity  for  cantharidin,  and  through  the  influ- 
ence of  which,  this  principle,  as  it  exists  in  the  fiies,  is  rendered 
soluble  in  water  and  cold  alcohol,  though  insoluble  in  these  men- 
strua, or  nearly  so,  when  pure. 

Cantharides  is  apt  to  be  attacked  by  worms,  which,  though  tbej 
do  not  entirely  destroy  its  virtues,  impair  them  very  considerably. 
The  addition  of  camphor  has  been  recommended  as  a  preservative; 
but  a  few  drops  of  strong  acetic  acid,  in  a  bottle  of  the  flies,  is 
more  efifectual.  A  good  method  is  to  immerse  the  bottle  containing 
them  in  boiling-hot  water,  which  destroys  the  eggs  of  the  insect^ 


CHAP.  II.]  SPISPASTICS.— GANTHARIBES.  725 

without  injuring  the  flies.  With  this  precaution,  and  that  of  keep- 
ing them  in  bottles  well-stopped,  they  may  be  preserved,  whether 
whole  or  in  powder,  for  a  long  time  without  injury. 

Effects  on  the  System,  The  eflFects  of  cantharides  upon  the  system, 
when  internally  administered,  have  been  already  fully  described. 
(See  pof/e  619.)  In  the  preliminary  remarks  upon  the  class  of 
epispastics,  ita  remedial  effects  as  an  external  agent,  and  the  prin- 
ciples which  should  govern  its  therapeutic  use,  have  been  suffi- 
ciently considered.  It  remains  here  to  treat  of  the  mode  of  apply- 
ing the  medicine  externally,  and  of  the  particular  effects  attendant 
on,  or  following  the  several  methods  of  application.  This  brings 
us  to  the  consideration  of  its  preparations ;  for  the  flies  are  almost 
never  used  in  an  unprepared  state. 

The  use  of  blistering  insects  was  familiar  to  the  ancients;  but  it 
is  quite  uncertain,  from  any  accounts  which  have  come  down  to  us, 
whether  they  used  the  particular  species  now  under  consideration. 


L  CERATE  OF  GANTHABIBE8. — CeratuK  CaNTHAKIDIS. 
U.S. — Emplastrum  Cantharidis.  ioncf.,  -EW.,  Dub. — Emplastrum 
Epispasticum. — Blistering  Plaster. 

Preparation.  Though  commonly  designated  as  a  plaster,  and  so 
called  by  the  British  Colleges,  this  preparation  is  not  entitled  to 
the  name,  which  is  now  applied  to  substances  requiring  to  be  heated 
when  spread,  and  adhesive  at  the  temperature  of  the  body,  neither 
of  which  characters  belongs  to  that  here  considered.  It  is  in  fact 
a  cerate,  as  it  is  called  in  the  U.  S.  Pharmacopoeia.  In  its  prepara- 
tion, the  finely  powdered  flies  are  thoroughly  incorporated  with  a 
melted  mixture  of  wax,  resin,  and  lard.  Suet  or  olive  oil  is  some- 
times substituted  for  lard.  For  the  proportions,  and  necessary 
manipulations,  the  reader  is  referred  to  the  U.  S.  Dispensatory. 

The  cerate  thus  made  is  of  a  consistence  which  allows  it  to  be 
readily  spread  by  a  knife  or  spatula,  at  common  temperatures. 

When  used,  it  is  generally  spread  on  leather;  but  a  piece  of  thick 
linen  or  canvas,  or  of  stout  paper,  may  be  substituted  if  more  con- 
venient. 

When  the  officinal  cerate  is  not  to  be  had,  its  place  may  be  sup- 
plied by  an  extemporaneous  preparation,  made  by  thoroughly  in- 
corporating two  parts  of  the  powdered  flies  with  four  parts  of  resin 
cerate,  or  simple  cerate,  previously  softened  by  heat;  and,  to  increase 
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the  efficacy  of  the  preparation,  finely  powdered  cantharides  may  he 
sprinkled  over  its  surface  when  spread,  and  made  to  adhere  by 
gentle  pressure  with  a  roller  or  otherwise. 

Application.  As  the  officinal  cerate  is  not  adhesive,  or  but 
very  slightly  so,  it  is  necessary  to  employ  some  method  of  retain- 
ing it  in  its  place.  When  it  is  applied  to  the  extremities,  or  to 
the  head,  this  may  be  done  by  a  neatly  fitted  muslin  roller;  but, 
when  on  the  trunk,  neck,  or  face,  some  other  method  must  be  em- 
ployed; and  none  is  more  convenient  than  to  fix  it  by  means  of 
narrow  strips  of  adhesive  plaster,  one-half  of  which  shall  be  attached 
to  the  back  of  the  leather,  the  other  half  to  the  skin.  Sometimes 
the  cerate  is  spread  upon  leather  previously  covered  with  adhesiye 
plaster,  and  a  margin  of  the  latter  left  uncovered,  so  as  to  come  in 
contact  with  the  skin. 

The  shape  of  the  spread  leather  or  cloth  must  be  accommodated 
to  the  surface  to  which  it  is  to  be  applied.  Thus,  for  the  forearms 
and  legs,  it  should  be  rectangular,  and  nearly  twice  as  long  as  broad; 
for  the  chest,  back,  or  abdomen,  nearly  square,  but  usually  some- 
what longer  than  broad;  for  the  back  of  the  neck,  triangular,  with 
the  upper  angle  truncated,  so  that  it  may  be  narrow  at  top,  and 
spread  out  as  the  neck  widens;  for  the  space  behind  the  ears,  in  the 
shape  of  a  new  moon,  with  the  lower  limb  circularly  expanded;  for 
the  whole  scalp,  oval;  for  the  female  breast,  circular  or  semicircular, 
with  a  round  opening  in  the  centre;  and  for  the  epigastrium  in  a 
woman,  triangular,  with  one  of  the  angles  extending  upward  over 
the  sternum,  and  the  base  below.  When  a  pair  of  blisters  are 
made  for  corresponding  parts  on  the  two  sides  of  the  body,  if  the 
shape  is  not  perfectly  symmetrical,  the  caution  must  be  observed 
to  spread  the  two  upon  opposite  surfaces,  as  in  blisters  behind 
the  ears. 

The  size  of  the  blister  is  of  considerable  importance.  As  a  gene- 
ral rule,  it  should  be  large;  as  the  pain  and  inconvenience  are  little 
increased,  while  the  remedial  impression  is  proportioned  to  the 
extent  of  the  blistered  surface.  Care,  however,  should  be  taken 
not  to  make  it  so  large  as  to  endanger  an  oppressive  effect  on  the 
system,  or  too  extensive  a  disturbance  of  the  cutaneous  functions. 
For  the  forearms  and  legs,  a  pair  may  be  used,  each,  for  an  adult 
man,  about  six  inches  by  three  or  four;  for  the  chest  or  abdomen, 
a  single  blister  from  eight  to  twelve  inches  in  length,  and  six  to  ten 
in  breadth;  for  the  head,  it  should  usually  be  made  large  enough  to 
cover  the  whole  scalp.    It  is  a  great  therapeutic  error  to  appi/ 
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all  blisters  in  .serious  diseases.  The  patient  is  made  to  suffer 
Qost  as  much  as  from  large  ones,  and  receives  little  or  no  com- 
nsating  benefit.  For  children,  of  course,  the  size  must  be  pro- 
rtionablj  diminished. 

Before  applying  a  blister  to  a  hairy  part,  the  hairs  should  be 
ived  off,  and,  if  delay  be  admissible,  ten  or  twelve  hours  should 
allowed  to  pass  before  the  application  is  made,  in  order  that  the 
nisions  may  heal.  But  no  sacrifice  of  important  time  should  be 
ide  for  this  object. 

When  the  surface  of  application  is  convex,  as  the  head,  the 
>alder,  the  neck,  the  mamma,  &c.,  slits  should  be  made  deep  into 
)  blister  from  the  circumference,  in  order  that  it  may  be  fitted 
sorately  to  the  part. 

The  surface  of  the  skin  should  be  moistened  with  water  or  vine- 
r  before  the  application  is  made,  in  order  that  the  active  principle 
ly  be  dissolved,  and  thus  be  enabled  to  act  more  quickly.  When 
)  epidermis  is  perfectly  dry,  it  is  sometimes  difficult,  without  this 
dcaution,  to  produce  a  blister. 

In  selecting  the  place  of  application,  the  practitioner  will  be 
ided  by  the  effects  to  be  produced.  For  general  impression  on 
i  system,  and  for  revulsion  in  cases  of  simple  sanguineous  or 
»rbid  nervous  determination,  without  fixed  local  disease,  the  in- 
e  of  the  forearms  or  of  the  legs  should  be  preferred,  and  the 
ster  should  be  applied  lengthwise  along  the  limb;  care  being 
:eD,  when  the  application  is  made  to  the  forearm,  to  protect  a 
loe  of  two  or  three  inches  at  the  wrist,  by  wrapping  closely 
mnd  it  a  linen  roller,  so  as  to  prevent  the  blistering  plaster  from 
pping  down,  and  thus  interfering  with  the  pulse.  When  the 
ject  is  to  act  revulsively,  or  through  depletion,  upon  a  local  in- 
mmation,  the  blister  should  be  applied  to  the  surface,  as  nearly 
possible  immediately  over  the  scat  of  the  disease.  When  the 
le  of  the  brain  is  affected,  the  back  of  the  neck  is  the  nearest 
Pt  to  which  the  application  can  be  conveniently  made. 
[t  is  advisable  to  cover  the  surface  of  the  cerate,  when  spread, 
th  a  piece  of  fine  gauze,  or  very  thin  unsized  paper,  which 
iroely  interferes  with  the  action  of  the  cantharides,  while  it  pre- 
Qts  the  adhesion  of  portions  of  the  cerate  to  the  skin,  when  it  is 
noved.  This  is  specially  important  when  the  blister  is  applied 
•ectly  over  the  eyes,  as  it  sometimes  is,  with  great  advantage,  in 
stinate  ophthalmia. 
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omcs  on  only  after  vesication  has  taken  place;  as  if  the  interven- 

lon  of  a  liquid  between  the  medicine  and  the  absorbing  surface, 

ivoured  the  passage  of  the  cantharidal  solution  endosmotically 

nto  the  blood-vessels.    The  symptoms  of  strangury  were  described 

'n  the  general  account  of  the  operation  of  the  medicine;  and  I 

«eed  not  repeat  them  here.    They  are  precisely  the  same  in  cha- 

"•acter,  whether  produced  by  its  internal  or  external  use  (see  vol  ii., 

•».  620). 

When  the  vesication  is  complete,  and  the  serum  has  escaped 
tbrough  spontaneous  or  artificial  openings,  the  vesicated  surface 
will  usually  heal  kindly,  if  the  loosened  epidermis  be  allowed  to 
remain,  so  as  to  protect  it  from  the  air.  If  it  be  removed,  how- 
Bver,  the  surface  is  apt  to  become  irritated,  and  sometimes  severe  and 
highly  painful  inflammation  takes  place,  which  occasionally  ends 
in  suppuration.  The  same  effect  takes  place,  in  consequence  of 
the  application  of  irritant  dressings.  Under  these  circumstances, 
however,  instead  of  forming  pus,  the  surface  often  throws  out 
coagulable  lymph,  which  forms  a  protective  layer  against  the 
influence  of  the  irritant.  Occasionally,  from  the  application  of 
severe  irritants,  too  long  continued;  and  sometimes  without  them, 
in  persons  of  enfeebled  constitution,  and  diseases  attended  with 
depraved  blood,  ulceration  takes  place,  and  even  gangrene,  which 
may  be  dangerous  to  life.  When  there  is,  at  the  same  time  with 
the  use  of  the  remedy,  a  disposition  to  erysipelas,  it  sometimes 
happens  that  the  blistered  surface  becomes  the  seat  of  this  affec- 
tion, which  spreads  from  it  on  all  sides.  In  some  very  rare  in- 
stances, probably  in  consequence  of  the  absorption  of  the  canthari- 
lin,  serious  constitutional  disturbance  takes  place,  marked,  besides 
the  moderate  febrile  symptom  before  mentioned,  with  dryness  of  the 
DBOUth  and  fauces,  subsultus  tendinum,  and  even  convulsions. 
Bach  cases,  however,  are  extremely  rare;  and  I  cannot  recall  more 
Aan  one  instance,  in  which  I  thought  the  condition  fairly  ascriba- 
Ue  to  the  medicine. 

IVeatment  of  the  Blisters.  The  first  question  is  how  long  the 
l{iplication  is  to  continue?  In  general  until  vesication  has  com- 
pletely taken  place,  or,  to  use  the  ordinary  mode  of  expression, 
ftntil  the  blister  has  fully  drawn.  For  the  most  part,  in  an  adult 
man,  it  may  continue  twelve  hours,  and  upon  the  scalp  from 
eighteen  to  twenty-four  hours.  It  is  an  error  to  withdraw  the  cerate 
kx>  soon.  The  object  is  not  simply  to  vesicate.  It  is  to  establish 
IHsertain  amount  of  inflammation  in  the  part,  sufHcient  for  a  power- 
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ful  excitant  and  revulsive  impression.  This  object  is  not  gained, 
or  is  gained  but  imperfectly,  with  a  premature  removal,  Circun- 
stances,  however,  may  require  a  shorter  period.  Thus,  in  very  senai- 
tive  parts,  and  those  of  loose  texture,  the  cerate  may  be  remoTed  in 
six  or  eight  hours,  because  vesication  takes  place  sooner  in  tbeae 
parts  than  elsewhere;  and,  if  the  application  continue,  exiensiTe 
inflammation,  with  edematous  effusion,  is  apt  to  occur  in  tbe  loose 
cellular  tissue.  This  not  unfrequently  happens,  when  a  blister 
is  applied  over  the  eye,  or  to  the  scrotum.  The  occurrenoe  of 
strangury  often  also  calls  for  an  earlier  removal  than  under  ordi- 
nary circumstances.  In  children,  the  period  of  application  mast 
be  much  shorter  than  for  adults.  In  infants  under  two  years,  the 
cerate  should  be  removed  in  two  or  three  hours;  in  a  child  from 
two  to  four  years,  in  four  or  five  hours ;  and  these  periods  maj 
be  anticipated,  if,  on  examination,  it  should  appear  that  vesication 
had  taken  place.  The  danger  is  peculiarly  great,  in  young  child- 
ren, from  too  long  an  application  of  the  remedy,  which  may  occa- 
sion mortification  of  the  surface,  especially  in  low  cases  of  eian- 
thcmatous  fever,  as  scarlatina  and  malignant  smallpox. 

When  the  cerate  is  withdrawn,  the  subsequent  treatment  depends 
on  the  object  aimed  at.  If  the  intention  be  that  the  blister  sba3 
heal  as  quickly  as  possible,  the  cuticle  should  be  cut  in  the  most 
dependent .  part,  and  at  as  few  points,  and  with  as  small  incisions, 
as  may  answer  for  the  evacuation  of  the  serum.  This  is  done,  ia 
order  that  the  ej)idermis  may  be  kept  as  nearly  as  possible  entire, 
and  serve  as  a  dressing  to  exclude  the  air.  If  it  be  wished  to 
keep  the  blister  open  for  a  short  time,  the  epidermis  should  be 
cut  very  freely,  and  at  various  places,  particularly  all  arounJ 
the  edges  of  the  blistered  part,  so  that  it  may  come  away  with  the 
first  dressings,  and  a  denuded  surface  be  left  to  the  action  of  tiie 
air,  and  of  irritant  applications.  The  best  dressing,  when  the  blis- 
ter is  to  be  healed,  is  simple  cerate,  which  should  be  free  from  aJ 
rancidity.  Fresh  suet  also  will  answer  very  well.  To  maintain  a 
moderate  degree  of  inflammation,  but  one  which  will  subside,  after 
a  short  time,  even  under  the  continued  application  of  the  dressing, 
and  ultmately  heal,  the  resin  cerate  or  common  basilicon  ointmea: 
may  be  used.  Should  it  be  wished  to  keep  the  blister  long  open. 
and  to  maintain  a  running  purulent  discharge  from  the  surface,  "^ 
may  be  dressed  with  the  ointment  of  cantharides,  savine  cerate,  v.: 
ointment  of  mezereon. 

Should  strangury  supervene,  the  cerate,  if  still  in  contact  w::t 
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the  skin,  should  be  instantly  removed,  and  its  place  supplied  with 
mn  emollient  poultice.  At  the  same  time,  from  forty  to  sixty  drops 
of  laudanum  may  be  thrown  up  the  rectum  in  a  wineglassful  of 
thin  starch  or  mucilage,  and  the  patient  drink  freely  of  mucila- 
ginous liquids,  or  water  impregnated  with  sweet  spirit  of  nitre. 
Camphor  has  been  recommended,  but  I  have  found  it  of  little  use. 
The  anodyne  enema  almost  always  affords  prompt  relief.  If  not, 
it  should  be  repeated.  In  some  rare  instances,  it  is  necessary  to 
draw  off  the  urine  by  a  catheter. 

In  persons  known  to  be  liable  to  strangury,  the  cerate  should  be 
removed  before  vesication  has  fairly  commenced,  and  before  stran- 
gury has  made  its  appearance,  but  after  the  occurrence  of  com- 
jdete  rubefaction ;  generally  at  some  period  between  four  and 
eight  hours.  If  a  poultice  be  now  applied,  vesication  will  often 
take  place ;  though  the  inflammation  may  be  less  than  in  other 


Should  the  blister  be  much  inflamedy  red,  swollen,  and  very 
painful,  dressings  with  cold  water^  or  unih  solution  of  acetate  of  lead  in 
cold  water,  in  the  proportion  of  a  drachm  to  the  pint,  may  be  used. 
If  it  refuse  to  heal^  and  remain  obstinately  open,  I  know  no  remedy 
equal  to  Goulard's  cerate,  or  cerate  of  suhacetate  of  lead,  which  will 
almost  always  enable  it  to  heal  quickly.  At  least  such  has  been 
my  nearly  uniform  experience. 

Should  ulceration  and  gangrene  have  taken  place,  measures  must 
he  employed,  with  the  removal  of  all  irritating  substances  from  the 
diseased  parts,  and  the  application  of  emollients,  to  support  the 
strength  of  the  patient  by  quinia,  the  mineral  acids,  opium,  the  fer- 
mented liquors,  and  a  good  diet. 

Contraindications.  Excessive  excitement  in  a  part  of  feeble  vitality 
endangers  the  life  of  the  part,  and  gangrene  is  apt  to  follow.  This 
law  was  inculcated  by  John  Hunter,  and,  whatever  explanation  of 
it  may  be  given,  is  a  truth  which  cannot  be  gainsaid.  Hence,  the 
inflammation  from  blisters  is  not  unfrcquently  destructive  to  the 
blistered  tissue,  when  at  the  time  greatly  enfeebled.  There  is  no 
oondition,  which  so  badly  resists  this  effect  of  blisters,  as  that  in 
which  debility  is  owing  to  a  depraved  state  of  the  blood.  Blis- 
ters are,  therefore,  generally  contraindicated  in  affections  of  this 
kind;  at  least  they  require  to  be  used  with  great  caution.  The 
advanced  stages  of  tt/phus  and  tijphoid  fevers,  and  of  malignant  dis- 
eases generally,  are  of  this  kind.  Certain  exanihematous  fevers,  in 
which  it  may  be  supposed  that  the  blood  suffers  under  the  influence 
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of  a  poison  in  the  system,  are  other  examples.  Thus,  blisters  ofUa 
cause  sloughing  in  scarlatina^  and  in  low  states  of  erysipelas.  When 
the  excitant  aDcL  revulsive  influence  of  cantharides  is  wanted  in 
such  affections,  it  is  often  better  to  allow  the  blister  to  remiua  onlj 
during  the  rubefactive  stage,  and  to  remove  it  before  vesication 
begins.  It  has  been  stated,  in  the  preliminary  remarks  on  the  class 
of  epispastics,  that  it  is  safer,  under  these  circumstances,  to  apply 
the  blister  to  the  trunk  than  to  the  extremities,  because  there  is 
greater  vital  power  of  resistance  in  the  vicinity  of  the  heart  than  in 
the  more  remote  parts;  and,  for  the  same  reason,  if  applied  to  the 
extremities,  that  they  should  be  put  upon  the  thighs  and  arms, 
preferably  to  the  legs  and  foreams.  Other  diseases  in  which  the 
blood  is  depraved,  and  blisters  are  usually  contraindicated,  are«cm;y 
and  imrpm^y  and,  it  may  be  added,  passive  hemorrhages  in  ge}}ml 
In  the  distended  limbs  of  dropsical  patients^  the  vital  powers  are  so 
much  reduced,  that  a  slight  irritation  is  often  sufficient  to  cause 
sloughing,  and  blisters  of  course  are  hazardous. 

2.  CANTHABIDAL  COLLODION. 

Though  not  adopted  in  the  American  or  British  Pharmacopii?ias, 
this  is  an  excellent  vesicating  preparation,  and  now  much  emplored 
as  a  substitute  for  the  cerate.  It  consists  of  an  ethereal  extract  of 
cantharides,  dissolved  in  collodion,  which  is  a  solution  of  gan  cotton 
in  ether.  The  preparation  is  made  in  different  modes,  for  an  account 
of  which,  the  reader  is  referred  to  the  U.  S.  Dispensatorv.  It  shouM 
be  kept  in  glass- stoppered  bottles  accurately  closed,  so  as  to  prevent 
the  escape  of  ether.  When  it  is  applied  to  the  surface,  the  efner 
rapidly  evaporates,  leaving  a  coating  with  powerful  vesicating  pro- 
pcrtics,  closely  attaclied  to  the  skin.  The  application  may  be  maJe 
by  means  of  a  cameFs-hair  pencil ;  and,  as  the  ether  evaporates  in 
less  than  a  minute,  may  be  repeated  once  or  oftener,  without  incon- 
venience, if  the  part  has  not  received  a  sufficient  coating.  It  pr> 
duces  a  blister  in  about  the  same  time  as  the  cerate,  over  which  i: 
has  the  advantages,  that  it  may  be  more  easily  applied,  retains  it3 
place  better,  and  may  be  made  to  fit  unequal  surfaces  more  accurately. 
If  the  ether  be  prevented  from  evaporating  by  means  oC  oiled  silk, 
its  own  stimulating  property  aids  that  of  the  flies,  and  vesication 
takes  place  more  speedily. 

3.  PLASTER  OP  PITCH  WITH  SPANISH  FLIES.  — EvPL AS- 

TRUM  PiCIS  CUM  CaNTHARIDE.   i7./S  — EmPLASTRUM   CALEFAClEKi 

Dnh, —  Warming  Plaster. 

This  is  a  preparation  of  the  cerate  of  cantharides  just  treated  oC 
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made  by  melting  together  one  part  of  the  cerate  and  seven  of  Bur- 
gundy pitch. 

It  is  intended  rather  as  a  gentle  rubefacient  than  as  an  epispastic, 
though  it  not  unfrequently  produces  the  latter  effect,  especially  when 
carelessly  or  inaccurately  prepared.  Whenever  the  particles  of  can- 
tharides  are  brought  into  contact  with  the  skin,  each  particle  exerts 
itfl  own  full  influence  on  the  portion  of  skin  touched,  which  may  end 
in  the  vesication  of  that  point  Hence  the  difficulty  of  diluting  pow- 
dered cantharides  so  that  they  will  not  vesicate,  if  they  produce  any 
eflfect  whatever.  To  obviate  such  a  result,  the  best  plan  is  to  bring 
the  active  matter  into  the  liquid  form,  in  which  its  particles  are  in- 
finitely divided,  and  thus  become  susceptible  of  indeGnite  dilution. 
It  would  be  better,  therefore,  in  preparing  the  warming  plaster,  to 
incorporate  with  the  Burgundy  pitch  an  oleaginous  solution  of  the 
active  matter  of  cantharides,  and  this  can  be  accomplished  by  melt- 
ing the  portion  of  the  cerate  here  directed,  and  allowing  it  to  remain 
in  this  state  until  the  oily  matter  has  thoroughly  dissolved  the  can- 
tharidin,  then  straining,  and  incorporating  it  with  the  melted  pitch. 

When  this  plaster  can  be  made  so  as  not  to  vesicate,  it  is  an  ex- 
cellent application  in  cases  of  obstinate  lumbago,  and  of  chronic 
internal  inflammations,  as  pleurisy,  pneumonia,  bronchitis,  hepatitis, 
Ac.  It  may  be  continued  for  weeks,  and,  with  occasional  renewals, 
for  months  if  necessary.  As  it  is  a  plaster,  it  requires  heat  to 
spread  it 

4.  OINTMEKT  OF  CANTH ABIDES. — UXQUENTUM    CaNTHA- 

Binis.  U.S.,  Land.,  2)7/6.— Unguentum  Infusi  Cantharidis.  Ed.— 
Ointment  of  Spanish  Flies. 

This  is  prepared  by  incorporating  a  concentrated  decoction  of 
cantharides  with  melted  resin  cerate,  or  basilicon  ointment.  It  is  a 
much  weaker  preparation  than  the  preceding,  and  is  employed 
cTiiefly  as  a  dressing  for  blisters,  in  order  to  keep  them  open,  and 
maintain  the  discharge.  It  should  not  bo  used  in  persons  liable  to 
be  attacked  by  strangury,  under  the  external  use  of  cantharides. 
It  may  also  be  employed  as  a  stimulating  or  rubefacient  liniment. 

6.  UNIMENT  OP  CANTHAKIDES.— LiNIMENTUM  CaNTHA- 
JUDIS.    U.  /X,  Dub. 

According  to  the  U.  S.  Pharmacopoeia,  this  is  made  by  digesting 
cantharides  in  oil  of  turpentine.  It  is  a  powerfully  stimulating  and 
also  vesicating  lotion,  which  was  first  prepared  by  the  late  Dr. 
Joseph  Hartshorne,  of  Philadelphia,  who  used  it  in  very  low  states 
of  typhus  fever.    It  is  applicable  only  to  oondiiioiia  of  great  pros- 


784  LOCAL  BSKEDIES.  [PABT IL 

tration,  in  which  a  rapid  and  at  the  same  time  sustained  impression 
is  required.  It  may  be  applied  as  a  lotion  to  the  inside  of  the  thighs. 
Care  must  be  taken,  in  using  it,  not  to  produce  too  extensive  a 
vesication.  When  this  effect  is  not  wanted,  it  has  little  or  no  advan- 
tage over  the  oil  of  turpentine  itself.  When  considered  too  strong, 
in  any  particular  case,  it  may  be  diluted  with  oliye  oil.  In  the 
Dublin  preparation  the  virtues  of  the  flies  are  extracted  by  means 
of  this  oil,  instead  of  the  oil  of  turpentine. 

8.  TINCTUHE  OP  CANTHABTDES. — TlNOTORA   CaNTHABIDH. 
U.  aX,  LoncL,  Ed.,  Dub. 

The  U.  S.  preparation  contains  the  virtues  of  an  ounce  of  the 
flies  in  two  pints  of  diluted  alcohol.  The  preparation  of  the  British 
Colleges  is  much  weaker.  This  preparation  is  chiefly  employed 
internally.  (See  vol.  ii.  p,  623.)  It  may,  however,  be  used  as  an  ex- 
ternal stimulant,  either  alone,  or  as  an  ingredient  in  compoand 
stimulant  lotions.  As  a  mere  rubefacient,  however,  it  has  nothing 
to  recommend  it  over  other  substances,  not  liable  to  the  objection 
of  occasionally  blistering ;  and,  as  an  epispastic,  it  is  much  inferior 
to  other  preparations  of  the  flies. 


Other  species  of  Cantharis,  and  insects  of  the  genera  ifyJabris 
and  Meloe,  all  belonging  to  one  natural  family,  possess  the  same 
vesicating  property  as  Cantharis  vesicatoria;  and  several  have 
been  used,  or  are  now  used,  in  different  parts  of  the  world,  for  the 
same  purposes.  We  have  in  the  United  States  several  fine  species 
of  Cantharis,  which  have  been  found  to  equal  the  European  species 
in  virtues.  One  of  these,  the  Cantharis  vittata  or  potato  fly^  is  re- 
cognized in  our  national  pharmacopoeia;  and  G.  NuUalli,  which  is 
said  to  be  abundant  beyond  the  Mississippi,  is  a  large  and  beautiful 
insect,  which  will  probably  at  some  future  period  enter  into  our 
officinal  catalogue. 


II.  STRONGER  SOLUTION  OF  AMMONIA. 

LIQL^OR  AMMONIA  FORTIOR.  U.S,,  Land.,  Dub.— Kuuo^m 

Aqua  Fortior.  Ed. 

Preparation  and  Properties.  This  is  prepared  by  receiving  gaseoos 
ammonia  in  water,  until  it  becomes  nearly  saturated.  As  directed 
by  the  U.  S.  Pharmacopoeia,  the  preparation  has  the  sp.  gr.  0.882 
and  contains  29  per  cent,  of  ammonia,  while  the  strongest  solution 
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contains  only  32.5  per  cent.  As  kept  in  the  shops,  however,  it  is 
seldom  of  the  officinal  strength ;  and,  if  it  be  so  at  first,  can  scarcely 
be  kept  so  long,  when  at  all  exposed  to  the  air,  in  consequence  of 
the  rapid  escape  of  ammonia.  It  should  be  kept  in  well-stopped 
glass  bottles  in  a  cool  place. 

It  is  a  colourless  liquid,  of  an  insupportably  pungent  odour,  and 
of  a  burning,  acrid,  alkaline  taste,  when  sufficiently  diluted  to  be 
admitted  into  the  mouth.  It  has  in  a  high  degree  all  the  alkaline 
properties. 

Effects  on  the  System.  We  have  here  to  consider  only  its  local 
effects.  When  applied  to  the  surface,  if  of  the  officinal  strength, 
it  is  so  rapidly  caustic,  and  on  exposure  emits  suffocating  ema- 
nations so  copiously,  that  its  use  in  an  undiluted  state  is  very 
inconvenient.  For  application  as  a  vesicating  agent,  it  should 
be  reduced,  if  of  unimpaired  strength,  by  the  addition  of  about 
an  equal  measure  of  water;  but,  as  often  found  in  the  shops,  it 
is  comparatively  so  feeble  that  it  may  be  employed  undiluted. 
In  the  dilute  form,  it  first  reddens,  then  vesicates,  and  ulti- 
mately cauterizes,  and  all  generally  within  a  period  of  fifteen 
minutes.  For  its  vesicating  effect,  it  may  be  used  when  cantha- 
rides  cannot  be  employed  on  account  of  the  extreme  suscepti- 
bility to  strangury,  and  when  it  is  desirable  to  raise  a  blister  very 
promptly,  as  in  cases  of  great  and  sudden  prostration  from  gouty 
spasm  in  the  stomach,  anginose  affections  of  the  heart,  the  sinking 
spells  of  low  fever,  &c.,  and  intolerable  neuralgic  or  spasmodic 
pains.  It  may  be  employed,  also,  to  obtain  quickly  a  denuded  sur- 
face for  the  endermic  application  of  medicines,  in  cases  of  great 
emergency.  It  may  be  most  conveniently  applied  by  saturating 
with  it  a  compress  of  folded  linen,  or  a  piece  of  dense  coarse  flan- 
nel, which  must  be  covered  with  a  thick  towel.  For  procuring  a 
small  blister,  the  top  of  a  large  wooden  pill-box,  or  a  large  watch- 
glass,  may  be  filled  with  patent  lint,  saturated  with  the  liquid,  and 
then  inverted  and  pressed  upon  the  skin,  so  as  to  prevent  the  escape 
of  the  gas.  A  blister  is  produced  usually  within  ten  minutes,  and 
sometimes  so  soon  as  five,  or  even  three  minutes;  after  which  it 
should  be  removed,  in  order  to  avoid  cauterizing. 

A  vesicating  ointment  may  be  made  by  mixing  the  stronger  so- 
lution of  ammonia  with  lard  and  almond  or  olive  oil,  in  the  propor- 
tion of  one  part  of  the  solution  to  two  of  the  oily  matter.  For  the 
precise  mode  of  preparing  it,  see  the  U.  S.  Dispensatory  (10th  ed., 
p.  85).  It  may  be  kept  iu  a  glass  bottle  well-stopped,  and  used  as 
required.     It  will  produce  a  blister  in  ten  minutes. 
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RUBEFACIENTS. 

Rubefacients  are  characterized  by  prodacing  inflammation  of 
the  skin,  without  vesication.  Though  most  of  the  more  active 
substances  belonging  to  the  class  will  blister,  if  allowed  to  remain 
long  in  contact  with  the  surface,  thej  are  less  disposed  to  produce 
this  effect,  with  the  same  amount  of  inflammation,  than  the  epis- 
pasties,  and  are  not  used  for  the  purpose.  As  before  stated,  there 
is  a  set  of  external  irritants  which,  though  they  do  not  vesicate  in 
the  strict  sense  of  the  term,  produce  a  pustular  eruption.  These, 
for  the  sake  of  convenience,  I  include  as  a  subsection  under  the 
present  head,  as  they  fulfil  similar  indications. 

The  principles  upon  which  the  rubefacients  operate  therapeutic- 
ally are  the  same,  in  general,  as  those  of  the  epispasticsi  though 
with  some  differences  which  I  will  point  out.  But  first  it  ifl 
necessary  to  understand  that  there  are  grades  of  power  in  the  ru- 
befacients, from  the  feeblest  up  to  the  moat  violent;  so  that  we  can 
obtain  from  them  a  speedy  and  powerful,  or  a  slight  and  prolonged 
effect,  as  we  may  desire. 

In  relation,  then,  to  their  principles  of  operation,  they  agree  with 
the  epispastics  in  stimulating  generally  as  well  as  locally,  in  pro- 
ducing the  effects  of  a  shock  on  the  system,  in  their  revulsive  in- 
fluence, their  property  of  substitution,  and  their  capacity  of  pro- 
ducing pain.  But  they  do  not  deplete  materially,  and  cannot,  of 
course,  be  used  for  obtaining  a  denuded  surface. 

In  relation  to  their  effects  on  the  system  at  large,  when  a  permi- 
dent  and  energetic  effect  is  wanted,  blisters  are  generally  preferable 
to  rubefacients ;  but  for  a  very  prompt  and  very  powerful  impres- 
sion, we  must  have  recourse  to  the  moat  active  of  the  latter  dasa. 
Ilence,  these  are  preferably  used  in  cases  of  sudden  and  extreme 
but  transitory  prostration ;  as  in  the  cold  stage  of  malignant  and 
pernicious  fevers,  cholera,  protracted  syncope,  and  the  sudden  col- 
lapse from  violent  injuries;  while  blisters  are  more  effectual,  b/ 
their  sustained  effect  in  supporting  the  ayatem,  when  support  i^ 
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necessary,  after  reaction;  and  are  more  efficient  in  breaking  up 
morbid  associations,  as  in  paroxysmal  diseases. 

The  extent  of  surface  over  which  the  operation  of  the  rubefacients 
may  be  extended,  their  more  superficial  action,  and  their  less  liability 
to  be  followed  by  sloughing,  adapt  them  better  to  the  treatment  of 
that  condition  of  debility,  in  the  advanced  stage  of  low,  fevers,  in 
which  the  skin  is  cold,  and  the  capillary  vessels  generally  inert 
They  are,  under  these  circumstances,  greatly  preferable  to  blisters. 

In  regard  to  the  local  effects  of  the  two  classes,  when  operating 
on  the  principle  of  revulsion,  blisters  are  much  more  efficacious  in 
inflammation,  rubefacients  in  the  more  violent  forms  of  nervous  dis- 
ease. Thus,  in  a  case  of  severe  spasm  of  the  'stomach,  or  excessive 
nausea  and  vomiting,  it  is  better  to  have  recourse  to  the  speedy  and 
powerful  operation  of  a  mustard  cataplasm;  in  gastritis,  to  the  longer 
continued,  though  less  energetic  action  of  a  blister. 

It  often  happens  that  one  of  the  active  rubefacients  may  be  used 
for  its  prompt  eflFect,  while  blisters  may  afterwards  come  in  to  main- 
tain the  revulsive  impression.  Thus,  in  cases  of  sudden  cerebral 
congestion,  we  apply  a  pair  of  sinapisms  to  the  extremities,  but 
afterwards,  should  the  affi^ction  continue,  put  a  blister  on  the  back 
of  the  neck  and  between  the  shoulders. 

At  the  very  commencement  of  inflammation,  when  there  may  be 
some  hope  of  breaking  up  the  disease  by  a  prompt  and  violent 
revulsive  impression,  the  active  rubefacients  are  sometimes  pre- 
ferable to  blisters,  not  only  from  their  greater  quickness  and 
energy,  but  also  from  the  brief  duration  of  their  action,  which  is 
not  carried  onward  with  the  disease,  like  that  of  blisters,  should  the 
effort  to  arrest  it  fail. 

In  chronic  cases  of  slight  but  persistent  inflammation,  and  in  pro- 
longed internal  nervous  disorder  of  a  mild  character,  in  which  it  is 
desirable  to  maintain  a  long  continued  and  steady,  but  feeble  coun- 
ter-irritation, the  gentler  rubefacients  are  better  calculated  than 
blisters  to  meet  the  indication,  as  less  uncomfortable  to  the  patient, 
and  less  disturbing  to  the  system,  while  perhaps  equally  effective  in 
eradicating  the  complaint. 

The  depletion  produced  by  blisters,  which  is  often  considerable 
and  effective,  adapts  them  much  better  than  rubefacients  to  subcu- 
taneous inflammations,  whether  in  the  areolar  and  adipose  tissue, 
the  blood-vessels,  nerves,  or  absorbents. 

For  the  effect  of  pain  on  the  system,  the  more  powerful  rube- 
facients are  not  less  effective  than  blisters.     The  extreme  pain 
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of  a  sinapism  is  more  likely  to  divert  the  mind  from  an  imaginary 
trouble  even  than  that  of  a  blister,  though  the  impression  may  not 
be  so  permanent. 


The  following  are  rubefacient  remedies,  which,  in  accordance  with 
the  plan  of  the  work,  though  not  properly  medicines,  require  a  brief 
notice  in  this  place. 

L  HEAT  AS  A  KTJBEFACIEirr. 

Heat  applied  to  the  surface,  in  the  modes  treated  of  under  diffo- 
sible  stimulation  (i.  482),  cannot  be  regarded  as  rubefacient  It  acts 
on  the  whole  system  directly,  by  means  of  the  blood,  which  conveys 
everywhere  through  the  .body  the  heat  it  receives  at  the  surface. 
But  it  is  sometimes  employed  with  a  view  simply  to  the  Iqeal  in- 
flammation it  produces,  and  thus  properly  falls  into  the  present 
category. 

Rubefaction  may  be  effected  either  by  water  not  sufficiently  hot 
to  vesicate,  applied  by  means  of  cloths  or  the  douche,  or  by  a  stream 
of  hot  air,  or  by  a  solid  body  heated.  The  last  is  the  most  conve- 
nient method,  and  has  been  considerably  used  in  the  treatment  of 
chronic  rheumatism.  A  smooth  piece  of  iron,  furnished  with  a 
handle,  having  been  heated  somewhat  above  212*^,  may  be  applied 
lightly  to  the  skin,  and  passed  rapidly  from  point  to  point,  till  the 
desired  extent  of  surface  has  been  covered.  The  skin  is  first 
whitened,  but  soon  becomes  red  and  inflamed;  and,  by  careful 
manipulation,  a  rapid  rubefaction  can  thus  be  obtained,  without 
cauterization,  or  even  vesication.  It  is  obvious  that  this  measure 
might  be  applied  extensively  for  the  general  purposes  of  the  rube- 
facients; but  the  chances  of  injury  from  unskilful  or  careless  mani- 
pulation, and  the  painful  character  of  the  inflammation  produced 
by  heat,  tend  very  much  to  limit  its  employment. 

2.  FBICTIOH  AS  A  BTJBEFACIEHT. 

This  is  a  most  valuable  remedy.  Independently  of  its  effect 
in  restoring  the  functions  of  the  torpid  surface  by  direct  excitation, 
it  operates  revulsively  with  considerable  energy.  It  may  be 
questionable  whether  this  is  a  proper  place  to  introduce  a  con- 
sideration of  the  remedy;  and  certainly,  it  is  seldom  carried  to  the 
point  of  producing  absolute  inflammation.  Yet  it  acts  upon  the 
same  general  principles  with  the  milder  rubefacients,  and  I  do  not 
know  where  to  place  it  more  appropriately. 

By  friction,  both  the  blood-vessels  and  the  nerves  of  the  skin  are 
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txcited;  the  blood  and  nervous  energy,  therefore,  flow  into  it  from 
lie  interior  noiisympatbizing  parts;  and,  from  the  extent  of  surface 
o  which  the  measure  may  be  applied,  the  whole  amount  of  revulsive 
nfluence  may  be  very  considerable.  It  should  be  resorted  to  in 
ill  cases  in  which  the  skin  is  depressed  in  its  function,  cool,  unper- 
ipiring,  and  pale,  and  even  when  copiously  perspiring,  if  this  con- 
lition  depend  on  relaxation  or  debility  of  the  surface.  It  may  also 
ye  employed  in  cases  of  chronic  internal  inflammations,  and  irrita- 
ions,  whether  nervous  or  vascular,  when  the  skin  is  not  already 
^yer-excited,  and  no  febrile  actiofi  exists.  No  matter  what  may  be 
ihe  seat  of  the  affection,  whether  in  the  head,  chest,  or  abdomen, 
lie  remedy  is  still  applicable. 

In  cases  of  simple  nervous  irritation,  or  slight  vascular  congestions 
if  an  acute  character,  it  may  often  be  advantageously  resorted  to. 
[a  abdominal  pains,  stomachic  or  intestinal,  neuralgic  or  spasmo- 
tio,  brisk  friction  over  the  abdomen  will  often  yield  complete  relief. 
[n  subacute  or  nervous  rheumatism,  affecting  the  muscles  or  in- 
amal  parts,  the  same  remedy  is  sometimes  promptly  efficient. 

Generally  speaking,  the  measure  is  more  effective  when  performed 
3j  another  than  by  the  patient,  unless  in  cases  in  which  it  may  be 
ndicated  as  a  means  of  exercise.  The  mildest  method  of  performing 
t  is  with  the  hand.  A  coarse  linen  towel,  or  a  piece  of  firm  flannel 
naj  also  be  used.  The  most  effectual  method  is  probably  with  the 
lesh-brush.  It  may  be  applied  to  a  part,  or  the  whole  of  the  body; 
mt  the  more  extensively,  in  general,  the  better,  even  though  it 
ihould  be  proportionately  less  violent;  unless  when  the  object  is  to 
ict  on  some  special  organ,  by  revulsion  to  the  surface  immediately 
iver  it.  Another  mode  of  accomplishing  the  same  object,  is  by 
)eating  the  whole  surface  with  some  yielding  instrument,  that  can- 
lot  well  bruise,  such  as  a  slipper ;  which  Dr.  Cartwright,  of  New 
Orleans,  assured  me,  he  had  found  very  useful  in  neuralgic  affec* 
ions,  with  a  pale  and  inert  condition  of  the  surface. 

Shampooing  acts,  in  part,  on  the  same  principle;  but  not  alto- 
gether, as  the  effects  of  this  measure  are  extended  also  directly  to 
he  interior  organs. 

a  ACTTPUNCTXTRE. 

This  measure  was  unknown  to  the  ancient  Greeks  and  Romans, 
rat  appears  to  have  been  in  uso  from  time  immemorial  in  China 
»nd  Japan,  whence  it  was  introduced  into  Euroi.>e.  Though  noticed 
o  early  as  1683  by  Kocmpfcr,no  practical  use  of  it  was  made  until 
t  comparatively  very  recent  date.    In  1816  M.  Berlioz^  of  I 
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called  the  attention  of  the  profession  to  the  remedy;  and  M.Breton- 
neau  afterwards  performed  a  series  of  experiments  which  served  to 
fix  its  value  as  a  remedy.  {Trousseau  and  Pidoux,) 

Acupuncture  consists  in  the  introduction  of  sharply  pointed  and 
very  smooth  needles,  through  the  skin,  into  the  tissues  beneath.  It 
is  stated,  as  the  result  of  numerous  experiments,  that  all  kinds  of 
structure,  muscles,  blood-vessels,  nerves,  parenchymatous  tissue, 
membranes,  even  the  brain,  may  be  thus  penetrated  without  serious 
injury,  if  the  needle  be  not  allowed  to  remain  too  long.  The  sharp 
point  seems  to  insinuate  itself  in  such  a  mode  as  scarcely  to  wound, 
but  merely  to  separate  the  ultimate  components  of  the  tissues. 
Steel  needles  are  perhaps  on  the  whole  preferable,  as  being  the 
sharpest,  and  susceptible  o(  a,  very  high  polish;  but  silver,  plati- 
num, and  gold  have  been  recommended;  and  the  two  last  have  the 
advantage  that  they  undergo  no  chemical  change. 

The  introduction  of  the  needle  is,  in  some  instances,  apparently 
painless,  in  others  very  painful;  but,  in  most,  it  produces  a  moderate 
uneasiness,  which  the  patient  finds  easily  supportable.  Almost 
always  a  little  redness  and  heat  are  perceptible  about  the  place  of 
insertion.  If  allowed  to  continue,  the  needles  often  produce  con- 
siderable inflammation  in  their  course. 

When  the  space  to  be  operated  on  is  limited,  only  a  single 
needle  is  introduced;  when  it  is  extensive,  several. 

In  the  introduction  of  the  needle,  the  skin  should  be  rendered 
tense,  the  point  gradually  insinuated,  and  the  instrument  rotated 
between  the  fingers. 

The  length  of  time,  during  which  the  needles  should  be  allowed 
to  remain,  varies  with  the  effect.  In  simple  neuralgia,  they  may 
afford  relief  in  five  or  six  minutes;  in  more  fixed  affections,  often 
not  before  half  an  hour  or  an  hour;  and  sometimes  days  elapse 
before  the  end  is  accomplished :  but  the  rule  is  to  allow  them  to 
remain  until  the  pain  is  relieved.  There  is,  however,  some  risk  of 
injurious  results  from  inflammation,  if  they  are  suffered  to  continue 
too  long. 

The  complaints  in  which  they  have  been  most  effectual  are  those 
of  a  neuralgic,  rheumatic,  and  spasmodic  character.  The  needle  is 
introduced  into  the  painful  tissue. 

How  does  acupuncture  operate?  I  have  no  doubt  whatever  that, 
in  many  instances,  it  acts  through  the  mind,  as  the  cold  steel  of  the 
dentist  will  cure  the  toothache  before  the  tooth  has  been  pulled,  or 
as  the  metallic  tractors,  and  the  homoeopathic  globules  cure  nea- 
ralgia  and  rheumatism.    The  relief  is  not  the  less  positive  becaoie 


CHAP.  IL]  ItUSKFAiQIXNTS.— KU8TABD.  741 

thus  obtained.  Perhaps  there  is  still  a  revulsive  action.  The  ex- 
citation of  the  cerebral  nervous  centres,  diminishes  irritation  else- 
where; and,  if  the  impression  has  been  sufficiently  strong,  the 
relief  may  have  a  considerable  degree  of  permanence. 

But  I  am  quite  disposed  to  believe  that  there  is  also  a  more 
limited  revulsion;  the  irritation  which  produces  the  pain  of  the 
disease,  being  diverted  from  its  original  seat  towards  the  course  of 
the  instrument. 


I  shall  consider  the  rubefacients  in  the  two  divisions  of  the  simple 
inflammatory,  and  the  pustulating.  It  will  be  seen,  hereafter,  that 
there  is  some  difference  in  their  mode  of  therapeutic  operation, 
which  justifies  this  arrangement. 

1.  Simple  Inflammatory  Rubefacients. 

I.  MUSTARD. 

SIN  APIS.  U.S.,  Zone?.— Sin  API.  JEd. 

Origin.  Under  this  title  are  included  the  seeds  of  two  species  of 
Sinapis,  the  Sinapis  nigra  and  S.  albn^  or  black  and  whiie  mustard. 
Both  of  these  plants  are  natives  of  Europe,  and  both  cultivated  in 
onr  gardens. 

1.  Black  Mustard  Seed. — Sinapis  Nigra.  Dub. — These  are 
roundish,  about  the  size  of  a  small  pin's  head,  somewhat  rugose 
on  the  surface,  of  a  dark-brown  or  reddish-brown  colour  externally, 
yellow  within,  inodorous  in  the  whole  state,  slightly  odorous  when 
bruised,  of  a  pungent  odour  upon  contact  with  water,  and  of  a  hot, 
very  pungent,  bitterish,  and  oleaginous,  but  not  very  durable  taste. 
Their  powder  is  originally  yellowish-gray,  owing  to  the  intermix- 
ture of  particles  of  the  brown  coating,  from  which  it  is  separated  by 
aifting,  and  thus  becomes  purely  yellow.  It  is  sometimes,  however, 
in  its  original  state,  as  kept  by  the  druggists. 

2.  White  Mustard  Seed. — Sinapis  Alba.  Dub. — White  mus- 
tard seed  are  also  roundish,  somewhat  larger  than  the  black,  of  a 
dull-yellowish  colour  externally,  yellow  within,  inodorous,  and  of 
a  taste  similar  to  that  of  the  black,  but  less  pungent.  They  are 
peculiar  in  yielding  to  hot  water  a  large  proportion  of  thick  muci- 
lage. They  have  already  been  considered,  in  reference  to  a  laxative 
property  possessed  by  them  (ii.  468). 
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Common  Properties,  When  pulverized  and  sifted,  mustard  seeds 
yield  a  yellow  powder,  usually  called  flour  of  mustard^  or  simply 
mustardy  much  used  as  a  condiment.  From  the  siftings,  there  is 
obtained  by  compression  a  bland  fixed  oil,  occasionally  used  in  the 
arts.  The  sifted  powder  is  often  mixed  with  wheat  flour,  coloured 
with  turmeric,  and  rendered  pungent  by  cayenne  pepper,  before 
being  delivered  to  commerce.  The  apothecary  should  endeavour 
to  supply  himself  with  the  unadulterated  powder.  This  is  soft,  of 
an  unctuous  aspect,  and  somewhat  disposed  to  cake.  It  imparts  all 
its  virtues  to  cold  water,  but  imperfectly  to  alcohol. 

Composition.  Besides  the  fixed  oil  above  referred  to,  and  other 
principles  of  less  importance,  mustard  contains  certain  ingredients, 
which,  though  inert  when  applied  to  the  surface  dry,  or  mixed  with 
alcohol,  undergo  a  mutual  reaction  with  water,  which  renders  the 
powder  extremely  irritant.  These  principles  are  not  exactly  the 
same  in  the  two  varieties  of  mustard.  The  following  is  an  epitome 
of  our  present  knowledge  on  this  subject,  which,  however,  requires 
further  investigation. 

In  both  black  and  white  mustard  there  is  a  peculiar  principle, 
denominated  wyrosyne^  which  acts  the  part  of  a  ferment,  and  in 
character  is  very  analogous,  though  not  identical  with  the  emulsin 
of  sweet  and  bitter  almonds.  In  the  black  variety  there  is,  besides 
this  principle,  another,  supposed  to  possess  acid  properties,  and 
called  myronic  acid^  which  is  thought  to  be  combined  with  potassa, 
forming  myronate  of  potassa.  In  the  white  variety,  instead  of  this 
principle,  there  is  another  of  peculiar  properties,  called  sulpha- 
sinapisin,  from  the  circumstance  that  it  contains  sulphur,  as  also  does 
myronic  acid.  Now,  when  water  is  added  to  mustard,  a  reaction 
takes  place  between  it  and  the  peculiar  principles  of  the  two  varie- 
ties, through  the  instrumentality  of  the  myrosyne,  by  which  new 
products  result,  quite  different  in  their  properties  from  those  pre- 
existing in  the  seeds.  The  myroixic  acid  of  the  black  mustard  forms, 
by  this  reaction,  a  volatile  oil,  which  may  be  obtained  by  distilla- 
tion, is  extremely  volatile,  and  imparts  to  the  powder  great  pun- 
gency of  smell,  and  a  strongly  pungent  and  acrid  taste.  The  sulpha- 
sinapisin  of  the  white  mustard,  by  the  same  reaction,  forms  also  a 
very  acrid  and  pungent  substance,  which,  however,  is  not  volatile; 
and,  therefore,  though  little  less  acrid  to  the  taste,  or  irritant  to  the 
surface  than  the  volatile  oil  of  the  black  variety,  does  not  impart 
the  same  pungency  of  smell  to  the  powder. 

From  what  has  been  said  it  follows,  that,  to  develop  the  activity 
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of  mustard,  the  presence  of  water  is  necessary.  Myrosyne,  through 
the  instrumentality  of  which  the  changes  are  effected,  is  coagulated 
and  rendered  inert  by  heat,  alcohol,  and  the  acids.  Hence,  the 
rubefacient  property  of  mustard  is  not  evolved  by  alcohol ;  and  the 
application  of  heat,  or  admixture  of  acids,  interferes  with  its  activity. 
The  odour  evolved,  on  the  addition  of  water  to  the  powdered  black 
mustard,  is  very  striking ;  while  no  such  effect  is  produced  by 
strong  alcohol.  The  reader  who  may  wish  further  knowledge  on 
this  subject,  will  find  a  more  detailed  account  of  the  chemistry  of  - 
mustard  in  the  U.  S.  Dispensatory  (10th  ed.,  pp.  683,  4,  5).  The 
important  practical  inference  from  all  this  is,  that,  in  order  to  secure 
the  efl&ciency  of  mustard  as  a  rubefacient,  it  is  necessary  to  mix  it 
with  water;  and  that  heat,  alcohol,  and  the  acids,  so  far  from  in- 
creasing its  power,  have  the  effect  of  enfeebling  it,  or  rendering  it 
inert 

Effects  on  the  Skin.  The  effects  of  mustard,  taken  internally,  have 
been  sufficiently  considered  (ii.  443, 468,  624).  When  applied  to  the 
qurface,  in  the  form  of  a  cataplasm,  it  is  one  of  the  most  powerful 
rubefacients,  and  practically  perhaps  the  most  useful  of  the  class. 
Though  capable  of  producing  the  most  violent  effects,  it  may  by 
dilution  be  reduced  to  any  desirable  degree  of  mildness,  and  may 
oonsequently  be  graduated  to  almost  any  condition,  calling  for  the 
temf)orary  use  of  these  remedies.  If  used  undiluted,  it  generally 
produces  a  feeling  of  warmth  within  ten  or  fifteen  minutes,  which 
gradually'deepens  to  a  burning  pain,  and,  at  the  end  of  from  thirty 
to  forty  minutes,  becomes  so  violent  as  to  be  almost  insupportable. 
Few  patients  will  bear  a  cataplasm  of  pure  mustard  longer  than 
three-quarters  of  an  hour.  The  surface,  on  its  removal,  is  found  in- 
tensely red  and  somewhat  elevated;  and  the  burning  pain  continues, 
with  gradual  mitigation,  for  a  considerable  time,  occasionally  for 
hours;  and,  when  it  disappears,  generally  leaves  some  degree  of  sore- 
ness behind.  Desquamation  of  the  cuticle  afler  a  time  takes  place, 
a  new  cuticle  being  formed  without  any  secretion  of  liquid.  By 
shortening  the  period  of  application,  or  diluting  the  mustard,  any 
amount  of  rubefacient  effect  can  be  obtained,  from  the  intensity 
just  described,  down  to  a  scarcely  perceptible,  and  very  fugitive 
redness. 

If,  however,  the  application  be  continued  too  long,  the  cuticle 
separates,  and  an  imperfect  vesication  takes  place,  which  leaves  be- 
hind a  denuded  and  most  painful  surface,  indisposed  to  heal  kindly, 
and  sometimes  going  on  to  suppuration.     Ulceration  also  not  un- 
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frequently  occars  under  these  circumatauces,  and  sometimes  gia- 
grene,  especially  in  children,  and  patients  with  a  feeble  constitatioa 
and  depraved  blood.  Such  a  result  is  to  be  particularly  guarded 
against  in  scorbutic,  malignant,  and  typhous  affections. 

In  comatose  conditions,  there  is  great  insusceptibility  to  the  pain- 
ful impression  of  mustard,  as  in  cases  of  apoplexy  and  narootic 
poisoning.  Nevertheless  the  application  is  not  withoat  efbcl 
Sometimes  the  inflammation  is  obvious,  though  not  sensible  to  the 
patient.  In  other  instances,  no  apparent  effect  is  produced  daring 
the  prostrated  state ;  but,  on  the  occurrence  of  reaction,  violent  in- 
flammation takes  place,  sometimes  with  very  unpleasant  conse- 
quences. In  a  case  of  poisoning  from  opium,  in  which,  after  the 
evacuation  of  the  poison,  the  patient  was  left  extremely  prostnte, 
sinapisms  were  applied  to  the  inside  of  the  legs,  and  were  allowed  to 
continue  for  three  hours,  without  the  least  apparent  effect;  the  skin 
being  in  no  degree  reddened,  and  the  patient  quite  insensible.  Upon 
reaction,  however,  though  the  sinapisms  had  been  long  remoTed, 
the  most  violent  inflammation  came  on,  with  an  outline  exactly  cor- 
responding with  that  of  the  application.  This  was  followed  by 
separation  of  the  cuticle,  ulceration,  and  suppuration ;  and  it  wis 
long  before  the  parts  could  be  healed.  This  happened  to  me  when 
a  young  practitioner,  and  was  a  useful  lesson.  I  have  never  since 
allowed  undiluted  sinapisms  to  remain  longer  than  three-qaarten 
of  an  hour,  or  at  furthest  an  hour,  in  contact  with  the  skin. 

Therapeutic  Use.  Mustard,  externally  used,  is  a  most  valuable 
medicine;  and  there  are  almost  countless  occasions  for  its  employ- 
ment. It  may  be  resorted  to  in  all  cases,  in  which  the  indications 
are  to  rouse  the  system  from  a  state  of  torpor,  to  stimulate  it  in 
sudden  prostration,  to  divert  from  the  head  in  congestive  states  of 
the  brain,  or  to  act  revulsively  from  internal  organs  towards  the 
surface,  in  neuralgic  pains,  violent  spasm,  or  any  other  form  of  nerv- 
ous derangement.  The  chills  of  malignant  or  pernicious  fevers; 
the  prostration  from  violent  injuries;  the  collapse  occurring  in  the 
course  of  fevers  or  other  acute  diseases;  apoplexy,  hemiplegia, 
coma,  and  convulsions  of  almost  every  variety;  angina  pectoris  and 
dyspnoea;  severe  spasm  of  the  stomach,  bowels,  bladder,  &c.;  gas- 
tralgia,  enteralgia,  and  nephralgia;  violent  vomiting,  cholera,  and 
cholic,  are  but  a  portion  of  the  diseases,  in  which  the  external  use 
of  mustard  is  strongly  indicated.  When  employed  for  a  general 
impression  on  the  system,  or  to  divert  from  the  brain,  the  sina- 
pisms should  for  the  most  part  be  applied  to  the  extremities;  when 
for  the  relief  of  complaints  of  the  chest  or  abdomen,  immediately 
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over  the  seat  of  the  aflTection.  Few  remedies  are  more  efficient  in 
violent  vomiting,  and  gastric  spasm,  than  a  sinapism  to  the  epigas- 
triam.  Though  less  effective  than  blisters  in  internal  inflamma- 
tion, mustard  may  be  employed  when  from  any  cause  these  reme- 
dies cannot  be  used.  To  recall  retrocedent  gout  and  rheumatism, 
nothing  perhaps  is  more  effective  than  a  sinapism  applied  to  the 
former  seat  of  the  affection.  But  caution  is  necessary  in  the  use  of 
this  remedy  in  any  external  disease,  dependent  on  constitutional 
disorder.  They  should  rarely  be  ventured  upon  in  gout  or  rheu- 
matism,  seated  in  the  muscles  or  the  joints.  I  once  knew  death 
from  violent  pectoral  disease,  which  apparently  resulted  from  retro- 
cession of  lumbago,  under  the  influence  of  a  powerful  local  irritant 
to  the  back. 

Application.  Mustard  is  almost  always  applied  in  the  form  of 
cataplasm,  to  which,  when  prepared  with  this  medicine,  the  name 
of  sinapism  is  given.  It  should  always  be  prepared  with  cold 
water,  and  brought  to  a  perfectly  soft  consistence,  just  short  of  dif- 
fluence.  It  is  a  mistake  to  mix  mustard  with  vinegar  or  hot  water, 
both  of  which  tend  to  impair  its  efficiency.  In  my  early  practice, 
thinking  to  increase  its  activity,  I  on  one  occasion  mixed  it  with 
alcohol,  and  was  surprised  to  find  no  effect  produced  by  it.  The 
cause  of  this  is  now  understood.  When  the  sinapism  is  applied, 
its  surface  should  bo  covered  with  gauze  or  extremely  thin  muslin, 
in  order  to  prevent  any  portion  from  adhering  to  the  skin  when 
it  is  removed.  Should  a  mild  effect  be  required,  it  may  be  diluted 
with  wheat  or  rye  flour,  or  meal  of  Indian  corn,  in  proportions  to 
meet  existing  indications.  When  applied  to  children,  or  to  the 
extremities  of  adults  in  diseases  impairing  the  state  of  the  blood,  it 
should  always  be  thus  diluted,  equal  parts  of  the  mustard  and  of 
the  substance  used,  being  ordinarily  mixed  together.  But  in  severe 
affections  of  the  stomach,  bowels,  and  chest,  it  should  be  applied 
unmixed. 

After  the  removal  of  the  cataplasm,  if  the  inflammation  excited 
be  considerable,  simple  cerate  should  bo  used  as  a  dressing.  If  vio- 
lent, it  should  be  abated  with  dressings  of  cold  water,  or  saturnine 
solutions.  When  a  raw  surface  remains  after  the  removal  of  the 
cuticle,  Goulard's  cerate  is  the  best  application. 

The  volatile  oil  of  mustard  has  been  used  as  a  rubefacient,  80 
drops  being  dissolved  in  a  fluidouncc  of  alcohol,  or  6  or  8  drops  in 
a  fluidrachm  of  olive  oil.  In  this  country,  however,  it  is  seldom  if 
ever  employed. 
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II.  CAYENNE  PEPPER. 
CAPSICUM.  U.  S.,  Lond^  Ed^  Dub. 

Cayenne  pepper  has  been  treated  of  so  fully  among  the  arterial 
sedatives  (i.  555),  that  nothing  is  now  required  but  a  few  observa- 
tions upon  its  rubefacient  properties  and  uses. 

Applied  to  the  surface  of  the  body,  in  the  form  of  a  cataplasm,  or 
that  of  a  liquid  impregnated  with  its  active  properties,  cayenne  pep- 
per causes  a  burning  pain  with  inflammation,  and,  if  the  surface 
of  application  be  considerable,  a  decided  stimulant  impression  on  the 
system  generally.  It  very  seldom  occasions  vesication,  and  I  have 
never  known  sloughing  to  result  from  it.  On  the  contrary,  it  seems 
to  be  possessed  of  properties,  which  render  it  specially  useful  in  in- 
flammations with  a  sloughing  tendency,  at  least  as  this  condition  is 
exhibited  in  the  fauces,  in  malignant  sore-throat  and  scarlet  fever. 
Though  generally  less  powerful,  it  is  safer  than  mustard;  and  there 
is  one  condition,  in  which  I  have  seen  it,  when  accompanied  with  heat 
in  its  application,  more  efficient  in  exciting  the  surface  and  the  sys- 
tem than  even  that  energetic  rubefacient.  The  condition  alluded  to 
consists  in  coldness  and  paleness  of  the  surface,  united  with  more  or 
less  comatose  insensibility.  In  low  states  of  the  system  in  typhus 
and  malignant  fevers,  and  in  the  prostration  following  the  immedi- 
ate effects  of  the  narcotic  poisons,  it  is  an  excellent  remedy.  It 
should,  in  such  cases,  be  mixed  with  heated  brandy,  and,  by  means 
of  flannels  wrung  out  of  the  mixture,  should  be  applied  extensively 
to  the  extremities,  and  oflen  also  to  the  trunk  of  the  body,  as  hot 
as  may  be  consistent  with  the  safety  of  the  skin.  It  is  much  used 
also  as  a  stimulant  in  subacute  and  chronic  rheumatism;  but  I  am 
always  fearful  of  applying  local  repellent  remedies  in  the  former  of 
these  affections.  Its  use  as  a  gargle  in  the  sore-throat  of  scarlet 
fever,  and  as  an  external  irritant  in  the  forms  of  that  disease  with 
insufficient  eruption,  has  already  been  mentioned.  A  cataplasm 
made  with  heated  spirit  may  be  applied  to  the  sides  of  the  neck, 
over  the  parotids,  in  the  same  affection.  The  powder,  thickly 
sprinkled  upon  the  inside  of  stockings,  has  sometimes  proved  useful 
in  the  habitual  cold  feet  of  dyspepsia.  The  officinal  tincture  is 
occasionally  serviceable  in  chilblain,  and  in  cases  of  relaxed  uvula, 
applied  by  means  of  a  hair  pencil  directly  to  the  part 
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III.  TEREBINTHINATE  SUBSTANCES. 

A  considerable  number  of  substances^  of  a  terebinthinate  cha- 
racter, are  used  as  external  irritants  or  alteratives,  which  can  be 
considered  in  no  place  more  conveniently  than  the  present.  They 
have  all  or  nearly  all  been  noticed  elsewhere,  in  reference  to  their 
effects  on  the  system. 

I.  OIL  OP  TURPENTINE.— Oleum Terebinthinje.  U.S., 
Land.,  Ed.,  Dnb. 

This  is  an  excellent  rubefacient,  acting  rapidly  and  efficiently  on 
the  akin,  especially  when  applied  hot.  There  is,  however,  extraor- 
dinary difference  of  susceptibility,  in  different  individuals,  to  the 
local  irritant  influence  of  the  oil  of  turpentine.  While  some  are 
little  affected  by  it  even  in  a  concentrated  state,  others  suffer  ex- 
tremely, though  it  may  be  largely  diluted,  the  skin  being  not  only 
reddened,  but  breaking  out  profusely  with  eczematous  vesicles,  with 
much  swelling,  redness,  and  pain.  Great  blame  is  sometimes  at- 
tached to  practitioners  in  consequence  of  this  idiosyncrasy ;  so  that 
they  should  be  on  their  guard  in  using  the  oil  externallyj  and  feel 
their  way  cautiously,  when  there  is  no  special  urgency  in  the  case. 
A  slight  trial  will  be  sufficient  to  determine,  whether  this  peculiar 
liability  exists  in  any  particular  case.  The  oil  is  an  excellent  rube- 
facient, in  the  low  states  of  fever  attended  with  a  cold  skin^  whether  in 
the  first  stage  of  malignant  chill,  or  in  the  prostration  occurring  in 
the  advanced  stages.  It  is  also  much  used,  as  a  local  stimulant,  in 
paralytic  conditions  of  the  extremities,  when  not  associated  with  acute 
lesions  of  the  nervous  centres,  in  chronic  rheumatism^  sprains  of  Uie 
joints^  neuralgic  pains,  sore-throat,  chilblains,  &c.  It  has  been  found 
useful  in  deafness,  associated  with  defective  secretion  of  wax,  being 
introduced  cautiously  into  the  external  meatus.  It  is  highly  esteemed 
by  some  in  the  treatment  of  bums,  particularly  when  attended  with 
sloughing;  and  has  been  thought  to  be  useful  in  gangrene  of  the 
extremities,  and  in  anthrax. 

As  an  application  over  the  whole  abdomen,  in  cases  o{  puerperal 
peritonitis,  it  has  been  strongly  recommended;  and  it  may  be  em- 
ployed with  probable  advantage,  as  a  substitute  for  blisters,  in  most 
cases  of  abdominal  inflammation,  attended  with  an  enfeebled  state  of 
system,  or  after  depletion,  general  and  local,  has  been  carried  suffi- 
ciently far.  It  may  be  used  either  as  a  lotion,  or  applied  on  flannel 
saturated  with  it,  and  laid  closely  upon  the  part.     When  used  to 
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excite  the  system,  in  cold  states  of  the  surfiwe,  it  should  be  previously 
heated;  but  care  must  be  taken,  in  heating  it,  that  it  does  not  take 
fire,  through  its  ready  volatility  and  inflammability. 

II.  BURGUNDY  PITCH.— Pix  BURGUNDICA.  U.S.,  Lond., 
Ed.,  Dub. 

Origin.  This  is  the  product  of  at  least  two  diflerent  species  of 
Abies,  the  Abies  exceha  or  Norway  spruce^  and  Abies  picea  or  European 
silver  fir ;  both  lofty  and  beautiful  trees,  growing  in  the  middle  and 
northern  regions  of  Europe.  It  is  obtained  by  removing  portions 
of  the  bark,  and  collecting  the  juice  which  exudes  and  concretes  on 
the  wounded  surface.  This  is  then  melted  with  water  and  strained. 
Much,  however,  of  what  is  sold  for  Burgundy  pitch  is  a  purely  fac- 
titious substance.  It  often  contains  impurities  as  imported,  from 
which  it  may  be  freed  by  melting  it  in  hot  water  and  straining. 

Properties.  Burgundy  pitch  is  hard,  brittle,  opaque,  of  a  brownish- 
yellow  colour,  and  a  feeble  odour  and  taste,  resembling  those  of  tar- 
pentine.  It  is  readily  fused  by  heat,  and  has  the  property,  which 
gives  it  character  as  a  plaster,  of  softening  and  becoming  adhesive 
at  the  temperature  of  the  surface.  It  contains  resin,  water,  and  a 
little  volatile  oil,  and  depends,  probably,  for  its  rubefacient  power, 
upon  the  last  mentioned  ingredient. 

Medical  Effects  and  Uses.  Burgundy  pitch  is  in  general  gently 
irritant,  producing,  when  spread  on  leather  and  applied  to  the  skin, 
a  feeling  of  warmth,  tingling,  and  itching,  with  some  increased 
secretion,  and  a  very  slight  inflammation.  On  some  person^,  how- 
ever, like  oil  of  turpentine,  it  acts  as  a  violent  irritant.  A  person 
consulted  me  for  excessive  swelling  and  redness  of  the  scrotum, 
which  was  covered  with  eczematous  vesicles.  Upon  inquiry,  I 
learned  that  he  had  shortly  before  been  scraping  an  old  Burgundy 
pitch  plaster,  which  had  on  a  former  occasion  been  applied  to  his 
leg,  and  that  the  plaster  at  that  time  had  produced  an  effect  on  the 
leg  similar  to  that  of  which  he  was  now  complaining  on  his  scrotum. 
It  appeared  that  the  present  complaint  originated  in  bis  having 
applied  his  hands,  covered  with  the  powder  from  the  scraped  plaster, 
to  the  seat  of  the  afiection. 

In  the  form  of  plaster,  spread  on  leather,  this  product  is  much 
used,  as  a  mild  rubefacient,  in  rheumatic  affections  of  the  muscles 
and  joints,  moderate  cases  of  spinal  irritation,  and  internal  chronic 
inflammations,  as  catarrh,  pneumonia,  pleurisy,  hepatitis,  &c.  It 
may  be  worn  a  long  time,  and,  operating  very  gradually,  is  safe  in 
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lumbago,  sciatica,  and  pleurodynia,  when  more  active  rubefacients 
might  endanger  a  transfer  to  internal  parts. 

III.  CANADA  PITCH.  —  PiX  CANADENSIS.    TJ.  S.  —  Hem- 

lock  Pitch.  —  Hemlock  Gum. 

Origin.  This  is  obtained  from  Abies  OanadensiSj  or  the  common 
hemlock  spruce  of  this  country,  inhabiting  the  British  Provinces, 
our  own  Northern  States,  and  the  hilly  regions  of  the  interior 
further  south.  It  is  prepared  by  removing  the  concrete  exuded 
juice,  which  is  found  upon  the  bark  of  the  older  trees,  and  purifying 
it  by  heating  in  water,  and  straining.  As  brought  to  the  shops,  it 
generally  requires,  in  consequence  of  its  impurities,  to  be  again 
melted  in  water  and  strained. 

Properties.  In  cold  weather  it  is  hard  and  brittle,  but  in  sum- 
mer is  so  soft  as  to  take  the  shape  of  the  drawer  in  which  it  may 
be  placed.  Its  colour  is  a  yellowish-brown,  which  becomes  almost 
black  on  exposure.  It  has  a  slight  peculiar  odour,  and  very  little 
taste.  Its  constitu tents  are  resin,  water,  and  a  minute  proportion 
of  volatile  oil. 

Medical  Properties  and  Uses.  Its  effects  and  applications  are 
precisely  the  same  as  those  of  Burgundy  pitch.  The  only  p)oint  in 
which  it  is  inferior  is,  that  it  melts  somewhat  more  readily,  and,  at 
the  heat  of  the  body,  is  generally  a  little  too  soft,  so  that  the  plaster 
does  not  well  retain  its  place.  In  this  respect,  it  would  probably 
improve  with  age. 

IV.  TAR.  —  Pix  LiQUiDA.  U.  8.,  Lond.,  Ed.,  Duh. 

Of  this  I  have  already  treated  in  reference  to  its  origin,  proper- 
ties, effects  when  internally  administered,  and  those  of  its  vapour 
when  inhaled.  (See  pages  606  and  673.)  Applied  to  the  skin,  it  is 
slightly  irritant,  and  produces  a  mild  rubefacient  effect;  but  it  is 
not  used  in  its  undiluted  state.  In  the  form  of  ointment,  either 
through  its  stimulant  property,  or  by  an  alterative  influence,  it  has 
a  most  favourable  effect  in  obstinate,  chronic  diseases  of  the  skin, 
in  which  it  is  a  very  useful  remedy.  I  have  found  it  peculiarly 
useful  in  the  scaly  aQections,  in  the  advanced  stages  of  eczema  and 
impetigo,  and  in  porrigo,  favus,  or  scald-head.  I  know  no  local 
remedy  superior  to  it  in  these  affections,  if  any  equal.  It  should 
not  be  employed  in  the  early  stages,  nor  during  the  existence  of 
any  general  excitement ;  and,  for  fear  of  retrocession,  it  is  best  to 
apply  it  on  different  parts  of  the  surface  successively,  when  the 
disease  is  extensive.    It  is  also  sometimes  useful  as  a  stimulant  to 
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chronic  and  indolent  ulcers.  Tar-water  is  occasionally  used  for  the 
same  purposes,  but  is  less  effectual. 

Tar  OintmerU  (Unguentum  Picis  LIQUIDS,  U.S.^  Lond^  EcL, 
Dub)  is  made  by  melting  equal  parts  of  tar  and  suet  It  is  sometimes 

m 

proper  to  dilute  it  with  a  little  lard,  upon  its  first  application  in 
skin  diseases,  especially  when  there  is  any  doubt  of  their  sufficiently 
chronic  character. 

V.  CREASOTE.  —  Creasotum.  U.  &,  Lond.,  Ed.^  Bub. 

This  is  probably  more  valuable  as  an  external  than  as  an  internal 
remedy.  In  the  latter  capacity,  it  has  been  considered  among  the 
stimulant  diuretics  (ii.  609).  It  depends  for  its  topical  efficiency, 
upon  the  following  properties;  1.  that  of  stimulating  or  altering 
the  skin,  2.  that  of  correcting  fetor  and  arresting  putrefaction,  and 
3.  that  of  coagulating  albumen. 

1.  As  a  topical  stimulant  or  alterative,  it  is  used  in  chronic 
cutaneous  eruptions,  especially  those  of  a  scaly  character,  in  deaf- 
ness from  defective  secretion  in  the  meatus  externus,  in  burns  and 
chilblains  in  which  it  is  asserted  to  be  very  useful,  in  chronic 
indolent  ulcers,  and  as  an  injection  into  fistulous  sores. 

2.  With  a  view  to  its  antiputrescent  qualities,  which  are  very 
extraordinary,  it  is  used  as  a  gargle  in  the  sloughing  sore-throat  of 
scarlatina,  and  as  a  wash  in  sloughing  burns,  gangrenous  ulcers, 
and  offensive  sores  of  all  kinds,  whether  cancerous,  scrofulous,  or 
syphilitic.  It  corrects  the  offensive  odour  in  these  cases,  while  it 
is  also  useful  by  its  stimulant  property. 

8.  Its  power  of  coagulating  albumen  renders  it,  in  some  in- 
stances, useful  in  arresting  hemorrhage  from  the  small  vessels  of 
wounded  surfaces;  and  its  efficacy  in  toothache,  when  introduced 
into  the  carious  hollow,  is  probably  owing,  not  only  to  its  benumb- 
ing influence  on  the  nervous  tissue,  but  to  the  protection  it  affords 
against  the  irritant  influence  of  the  air,  by  coagulating  the  albumen 
of  the  liquid  secretion,  and  thus  giving  it  an  impervious  coating. 
It  is  probably  useful  also  in  the  same  way  in  many  ulcers. 

Application.  To  indolent  and  diseased  ulcers,  it  may  be  applied 
undiluted,  by  means  of  a  camel's  hair  pencil,  and  produces  on  their 
surface  a  white  coating,  which  is  probably  coagulated  albumen. 
In  toothache,  the  cavity  should  first  be  carefully  cleansed,  and  the 
creasote  then  introduced  by  means  of  a  hair  pencil,  and  afterwards 
dropped  on  a  piece  of  cotton.  One  drop  may  be  applied  at  a  time, 
and  will  often  succeed,  not  only  in  arresting  the  pain,  but  in  remov- 
ing it  permanently.    For  application  to  cutaneous  eruptions,  it  may 
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be  ufled  ia  tbe  form  of  aqueous  solution  as  a  wasli,  or  in  the  state 
of  ointment.  In  the  form  of  solution,  it  is  also  used  as  a  gargle  in 
putrid  sore-throat,  to  correct  the  fetor  of  offensive  ulcers,  and  for 
arresting  hemorrhage.  In  deafness,  the  meatus  is  to  be  washed  out, 
and  a  solution  of  one  part  of  creasote  in  four  parts  of  oil  of  almonds 
is  to  be  thoroughly  applied,  by  means  of  a  camePs-hair  pencil. 

The  solution  of  creaMUj  or  creosote  water^  is  made  by  dissolving 
one  part  in  eighty  parts  of  water.  It  may  be  weakened  if  thought 
desirable. 

Ointment  of  Oreasote  (Unguentum  Creasoti,  U.  S.,  Lond.^  Ed,^ 
Dub,)  consists  of  half  a  fluidrachm  of  creasote  mixed  with  an  ounce 
of  lard. 

VI.  RESIN.  —  Resina.  U.  8.,  Lond.,  Ed.,  Dub. 

Origin  and  Properties.  This  is  the  substance  left  after  the  dis- 
tillation of  the  volatile  oil  from  turpentine.  It  is  commonly  called 
rosin  in  this  country,  and  colophony  in  Europe.  There  are  two 
varieties  of  it,  one  simply  the  residuum  after  the  loss  of  the  oil,  the 
other  the  same  incorporated  with  water  during  fusion.  The  former 
is  sometimes  distinguished  as  yellow  resin  or  besina  flava,  the 
latter  white  resin^  or  BESINA  ALBA.  The  yellow  is  more  or  less 
translucent,  and  varies,  according  to  its  purity,  from  a  beautiful 
light  amber  colour  almost  to  black;  the  white  is  opaque,  and 
whitish  or  yellowish-white,  owing  to  the  mechanical  intermingling 
of  water.  By  time  and  exposure,  the  white  resin  gradually  loses  the 
water,  and  reverts  to  its  orignal  colour  and  translucency.  So  far  as 
concerns  our  present  purpose,  it  is  sufficient  to  know,  in  regard  to 
resin,  that  it  has  a  feeble  terebinthinate  odour  and  taste,  is  insolu- 
ble in  water,  but  soluble  in  alcohol,  ether,  volatile  and  fixed  oils, 
and  alkaline  solutions,  softens  with  a  moderate  heat  and  then 
becomes  adhesive,  melts  at  276°  Fahr.,  is  decomposed  at  a  red 
heat,  and  is  inflammable.  It  readily  unites  with  wax  and  fatty 
matter,  when  both  are  brought  to  the  liquid  state. 

Medical  Effect  and  Uses.  Besin  is  never  used  internally.  Ex- 
ternally it  is  slightly  irritant,  and  often  excites  inflammation  in  a 
very  delicate  skin.  It  is  used  exclusively  in  medicine  as  an 
ingredient  of  plasters,  cerates,  and  ointments,  in  which  it  serves  the 
three  purposes  of  contributing  to  the  preservation  of  the  fatty 
matter,  imparting  adhesiveness,  and  rendering  the  preparation 
slightly  irritant.  It  concerns  us  here  simply  as  the  chief  con- 
stituent of  the  resin  cerate. 
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honey  to  give  the  dae  consistence.  This  may  be  applied  to  the 
epigastrium  in  cases  of  vomiting,  spasm  of  the  stomach,  and  gastro- 
dynio,  and  over  the  abdomen  in  colic;  and  is  especially  adapted  to 
these  affections  in  children.  The  frtsh  aromatic  herbs,  such  as  the 
fninis,  origanum  or  rosemary ,  and  monarda  or  horsemint,  may  be  used 
under  similar  circumstances,  being  thoroughly  bruised,  and  thus 
made  into  a  cataplasm.  Kubefacient  liniments  may  be  prepared 
from  the  volaiih  oils  of  rosemary^  origanum,  &c.,  mixed  in  various 
proportions  with  almond  or  olive  oil,  or  from  their  alcoftolic  solu- 
libtw,  which  may  be  used,  especially  in  connexion  with  anodynes,  as 
opium,  camphor,  &c.,  in  rheumatic  and  neuralgic  pains,  bruises,  and 
sprains.  But  these  applications  have  been  already  incidentally 
suggested,  under  the  several  articles  described. 

Gum-Besins. — The  stimulating  gum-resins,  as  assa/etida,  ammo- 
niaCf  galbanum,  and  sagapenum,  constitute  another  category  of  gentle 
rubefacients,  generally  used  in  the  form  of  plaster,  and  applied  in 
chronic  pains  and  swellings  of  the  joints,  scrofulous  tumours,  and 
other  chronic  tumefactions,  occasionally  with  decided  effect  in  pro- 
moting absorption.  Officinal  preparations  of  these  substances,  for 
the  purposes  mentioned,  are  the  Assnfetida  Plaster  (Emplastrum 
AsBAFCBTiDiE,  U.  S),  the  Ammoniac  Plaster  (Emplastrum  Ammo- 
NIACI,  U.S),  and  Compound  Oalhanum  Plaster  (Emplastrum  Gal- 
BANI  CJompositum,  U.  /S.),  the  last  of  which,  besi4es  galbanum, 
contains  turpentine,  and  Burgundy  pitch. 

AcRiDS. — Still  another  category  of  rubefacients  consists  of  va- 
rious acrid  substances,  used  commonly  for  diilbrent  purposes  inter- 
nally, but  applied  also  locally  for  their  irritant  effect.  The  most 
prominent  of  these  are  savine  and  mezereon.  These  are  most  fre- 
quently employed  externally  as  dressings  to  blistered  surfaces,  in 
order  to  keep  them  discharging,  which  they  do  effectually,  if  pos- 
sessed of  all  their  original  powers;  but,  as  found  in  the  shops,  they 
have  often  become  so  much  deteriorated  that  they  not  unfrequently 
fail.  They  are  used  in  the  form  of  cerates  or  ointments,  which  are 
oflScinal.  Savine  Cerate  (Ckratum  Sabln^  U.S.;  Unguentum 
SabiNjE,  Lond^  Dub.)  is  made  by  incorporating  two  ounces  of  pow- 
dered savine  with  a  pound  of  resin  cerate;  Mezereon  Ointment  (Un- 
guentum Mezerei,  U.S.)  by  digesting  bruised  mezereon  with  lard 
and  wax,  till  its  active  properties  are  extracted. 

Alcohol,  Ether,  and  Chloroform  are  also  locally  irritant,  and 
are  often  employed,  especially  the  first  two,  with  a  view  to  a  rube- 
facient impression  on  the  surface.  Alcohol  is  generally  applied 
VOL.  u.— 48 
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by  friction,  in  the  form  of  heated  brandy.  Ether,  when  nsed  for 
this  purp)08e,  must  be  prevented  from  evaporating ;  as  otherwise  it 
would  produce  the  opj)08ite  effect  of  refrigeration  by  its  volatiliza- 
tion. AH  these  substances,  though  treated  of  elsewhere,  are  men- 
tioned here,  in  order  that  the  reader  may  have  presented  to  him 
the  whole  class  of  rubefacients  in  one  view. 

The  Ranunculi. — Different  species  of  Ranunculus  possess  acrid 
properties,  which  render  them  applicable  to  the  purposes  of  the 
rubefacients  and  epispastics.  One  of  them,  the  R.  bulboaus^  has  been 
retained  in  the  secondary  list  of  the  U.  S.  Pharmacopoeia;  but  all 
the  more  acrid  species  may  be  used.  They  are  commonly  known 
by  the  name  of  buiier-cvp,  from  the  character  of  their  handsome 
yellow  flowers.  Both  the  herb  and  bulb  or  cormus  may  be  em- 
ployed. They  must  be  used  fresh,  as  they  lose  their  virtues  by 
drying.  Their  acrimony  is  also  dissipated  at  a  boiling  temperature. 
InternaUy,  they  violently  irritate  the  stomach,  and  may  even  prove 
fatal.  Bruised  and  applied  to  the  skin,  they  often  excite  severe 
inflammation,  and  sometimes  vesication;  but  there  is  great  differ- 
ence of  susceptibility  to  their  influence  in  different  individuals; 
some  being  little  affected,  while  others  are  acted  on  with  unex- 
pected violence.  Sometimes  deep  ulcers  are  produced  in  the  latter 
individuals.  The^e  are  not,  therefore,  medicines  for  common  use; 
but  every  physician  practising  in  the  country,  should  be  acquainted 
with  their  properties;  as  circumstances  may  occur  in  which  it  may 
be  important  that  he  should  avail  himself  of  them. 

Common  Nettle. — Another  plant  occasionally  used  advantage- 
ously as  a  rubefacient  is  the  common  neUk,  or  Urtica  dioka^  an 
herbaceous  perennial,  indigenous  in  Europe,  but  naturalized  in  the 
United  States.  The  sharp  hairs  of  the  plant,  when  the  herb  ifl 
applied  to  the  skin,  especially  when  struck  upon  it  with  some  force, 
produce  a  severe  irritation,  attended  with  hard  whitish  elevations, 
or  wheals,  very  much  resembling  the  eruption  denominated  urti- 
caria, or  nettle-rash,  which  received  its  name  from  this  very  resem- 
blance. The  remedy  may  sometimes  be  usefully  employed  in 
cutaneous  torpor  or  paralysis,  and  is  peculiarly  applicable  to  cases 
of  retrocession  of  cutaneous  eruptions.  I  have  seen  it  used,  with 
apparent  benefit,  in  rousing  a  patient,  torpid  from  the  effects  of  a 
poisonous  dose  of  opium.  Under  such  circumstances,  it  aids  other 
measures,  in  sustaining  a  certain  amount  of  excitability  in  the  cere- 
bral centres,  favourable  to  the  operation  of  emetics. 
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IV.  AMMONIACAL  RUBEFACIENTS. 

I.  SOLUTION  OF  AMMONIA.  —  LiQUOR  AmmonIJE.  TJ.  &, 

Land.^  Dub. — AMMONiiE  Aqu^e.  Ed. 

This  is  prepared  by  receiving  into  a  certain  measure  of  water 
oontained  in  a  bottle,  the  gaseous  ammonia  proceeding  from  a  mix- 
tare  of  fixed  quantities  of  muriate  of  ammonia  and  lime,  exposed 
to  heat  The  muriatic  acid  reacts  with  the  lime,  forming  chloride  of 
calcium  and  water,  and  the  ammonia  passes  over  with  the  aqueous 
yapour,  and  is  condensed  in  the  water  of  the  bottle.  The  solution 
thus  obtained  being  too  strong,  distilled  water  is  added  so  as  to 
render  its  sp.  gr.  0.960.  It  may  also  be  prepared  from  the  stronger 
wohiiion  (^  ammdnia  (see  page  734)  by  simply  diluting  it  with  dis- 
tilled water  as  above. 

This  preparation,  when  pure,  is  a  solution  of  ammonia  in  water, 
bat  is  apt  to  contain  some  carbonate,  the  presence  of  which  may  be 
known  by  the  production  of  a  precipitate  on  the  addition  of  lime- 
water.  It  is  colourless,  of  a  very  pungent  smell,  and  an  exceed- 
ingly acrid,  burning,  alkaline  taste;  but  it  could  not  be  borne  in 
the  mouth  without  dilution. 

We  are  to  consider  the  preparation  here  simply  as  a  rubefacient. 
Applied  undiluted  to  the  skin,  it  produces  inflammation  with  red- 
ness, which,  with  a  sufficient  continuance  of  the  application,  would 
advance  to  vesication,  and  even  to  gangrene.  The  solution  is,  tliere- 
fore,  scarcely  ever  used  in  this  state;  but  generally  in  combination 
with  fixed  oil,  which  not  only  dilutes  it,  but  modifies  its  stimulant 
properties,  by  combining  with  it  to  form  a  soap. 

Liniment  of  Ammonia^  or  Volatile  Liniment  (LiNliCENTUM  Ammo- 
HIJE,  U.  S^  Lojul.,  Ed^  Dub)  is  the  form  in  which  ammonia  is  pro- 
bably most  frequently  used  with  a  view  to  its  rubefacient  efi^ects. 
It  is  prepared  by  simply  shaking  together,  in  a  bottle,  a  mixture 
of  one  fiuidounce  of  solution  of  ammonia  and  two  of  olive  oil.  A 
thick,  yellowish- white  liquid  is  thus  obtained,  which  consists  of  a 
soap  of  ammonia,  partly  dissolved  and  partly  suspended  in  water. 
It  is  much  used  in  rheumatic  pains^  inflammation  of  the  throaty  and 
catarrhal  affections^  especially  in  children.  Should  it  occasion  too 
much  inflammation,  it  may  be  further  diluted  with  oil.  It  may  be 
applied  as  a  lotion,  or  by  moistening  with  it  a  piece  of  flannel  to 
be  placed  in  contact  with  the  skin,  and  covered  so  as  to  prevent,  as 
much  as  may  be,  the  escape  of  the  gas,  which  may  prove  irritant 
if  inhaled. 
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II.  COMPOUND  LINIMENT  OP  AMMONIA.  —  LiNIMENTUM 

Ammonije  Compositum.  Ed. 

This  is  an  ofGicinal  of  the  Edinburgh  College,  intended  to  afford 
the  means  of  obtaining,  at  pleasure,  a  powerful  rubefactive,  vesi- 
catory,  or  even  caustic  effect  from  ammonia,  or  a  mild  rubefaction 
only.  It  consists  of  five  measures  of  stronger  solution  of  ammonia 
(see  page  734),  two  of  tincture  of  camphor,  and  one  of  spirit  of 
rosemary.  A  weaker  preparation,  directed  by  the  College,  is  made 
by  adding  three  parts  of  tincture  of  camphor  and  two  of  spirit  of 
rosemary.  These  are  mere  dilations  of  the  stronger  solution  of 
ammonia;  the  additions  having  no  other  special  effect  than  to 
modify  the  odour.  The  stronger  preparation  is  used  for  blistering 
or  cauterization  (see  page  735).  The  weaker  may  be  employed  u 
a  powerful  and  very  prompt  rubefacient.  Even  this  will  also 
vesicate  or  cauterize  if  long  applied.  But  used  as  a  lotion,  and 
withdrawn  at  the  moment  that  it  has  sufficiently  reddened  the  skin, 
it  may  be  used  in  cases  where  a  very  speedy  and  efficient  impree- 
sion  is  required;  as  in  violent  internal  spasms,  intense  neuralgic 
pains,  or  great  general  prostration.  In  violent  dlises  of  spinal  irri- 
tation, it  may  be  applied  along  the  spine  with  advantage. 

III.  CARBONATE  OF  AMMONIA.  —  AmmonijE  CarboNAS. 

U.S.,  Ed. — Ammonije  Sesquicarbonas.  Land.,  Dub. 

This  has  been  already  treated  of,  in  reference  to  its  effects  on  the 
system  generally  (i.  569).  As  a  rubefacient  it  has  considerable 
energy,  and  is  sometimes  though  rarely  employed;  the  liquid  pre- 
parations above  mentioned  being  preferred.  It  may  be  mixed  with 
three  or  four  parts  of  simple  ointment  or  lard,  and  rubbed  upon 
rheumatic  joints ;  or,  incorporated  with  extract  of  belladonna,  in 
the  proportion  of  one  part  to  three  of  the  extract,  may  be  applied, 
by  means  of  suitable  dressings,  in  the  pains  of  rheumatism  and 
neuralgia. 

PoTASSA. — A  solution,  containing  two  drachms  of  hydrate  of 
potassa  in  four  fluidounces  of  water,  was  employed  by  the  late  Dr. 
Hartshorne,  of  Philadelphia,  as  a  powerful  rubefacient,  in  tetanus, 
rubbed  along  the  whole  length  of  the  spine ;  care  being  taken  not 
to  produce  cauterization.  This  practice  has  been  imitated  by  many 
American  physicians. 
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2.  Pustulating  Rubefacients. 
I.   TARTRATE  OF  ANTIMONY  AND  POTASSA. 

ANTIMONII  ET  POTASSJE  TARTRAS. 

Syn.  Tartar  Emetic. 

Local  Effects.  When  tartar  emetic,  in  the  state  of  solution,  oint- 
ment|  or  plaster,  is  kept  for  some  time  in  contact  with  the  skin,  it 
produces  inflammation,  with  a  peculiar  and  quite  characteristic  erup- 
tion, which  gives  it,  under  certain  circumstances,  great  therapeutic 
▼alue.  It  operates  with  much  greater  facility  in  some  persons  than 
others,  with,  so  far  as  appears,  the  same  delicacy  of  cuticle;  so  that 
its  influence  is  properly  dynamic.  In  the  course  of  a  day  or  two, 
some  effect  is  generally  sensible.  An  increased  heat  is  felt  in  the 
part,  with  a  prickling  sensation,  and,  on  examination,  the  surface  is 
found  reddened,  with  numerous  red  papulous  spots.  With  a  con- 
tinuance of  the  application,  there  is  an  increase  of  uneasiness ;  and 
at  length  the  pain  becomes  so  severe  as  to  render  the  suspension  or 
removal  of  the  antimonial  necessary.  In  the  mean  time,  the  pimples 
have  been  converted  into  vesicles  or  pustules,  some  of  which  are 
small  and  hemispherical,  others  are  large,  from  half  an  inch  to  an 
inch  in  diameter,  flat,  with  a  dark  crust  in  the  centre,  and  a  sur- 
rounding inflamed  areola.  The  contents  of  the  pustules  are  false 
membrane,  and  a  sero-purulent  liquid.    They  are  very  painful. 

If  the  application  now  cease,  the  vesicles  dry  up,  and,  in  the  large 
pustules,  the  central  crust  gradually  extends  till  it  covers  the  whole 
surface,  and  at  length  falls  off,  leaving  the  skin  sound.  Sometimes 
the  pustules  are  only  few,  at  other  times  numerous.  Should  the 
antimonial  be  continued,  the  eruption  becomes  gangrenous,  and 
sloughs  are  produced,  followed  by  ulcers.  In  some  persons,  dis- 
posed to  ulceration,  this  condition  takes  place  even  from  the  ordi- 
nary pustules.  Hence  scars  are  not  unfrequently  left  behind;  and 
a  surface,  which  has  been  repeatedly  subjected  to  this  remedial 
measure,  sometimes  looks  as  though  it  had  been  scarred  with  small- 
pox. Death  is  said  to  have  occurred,  in  a  child  two  years  old, 
from  the  local  effects  of  tartar  emetic ;  but  I  have  never  seen  what 
I  should  consider  even  as  an  approach  to  danger.  If  applied  to 
a  surface  denuded  of  the  cuticle,  or  to  a  fresh  cut,  the  medicine 
acts  very  promptly,  with  very  severe  pain,  and  much  inflammation, 
which  is  liable  to  end  in  a  slough. 
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Sometimes,  though  rarely,  I  have  known  tartar  emetic,  applied 
in  this  way,  to  produce  so  much  nausea  and  vomiting  as  to  forUd 
its  continuance. 

Therapeutic  Application.  Therapeutically,  pustulation  by  tartar 
emetic  is  indicated  mainly  on  the  principle  of  revolsioQ.  It  is 
never  resorted  to  in  cases  requiring  a  prompt  inipression,  or  as  a 
stimulant  to  the  system.  But  in  chronic  affections  of  all  kinds, 
and  especially  those  of  an  unusually  obstinate  character,  in  which 
revulsion  towards  the  surface  is  required,  the  remedy  may  be  em- 
ployed. It  sometimes  appears  to  produce  curative  effects,  which 
cannot  be  obtained  from  blisters.  This  may  result  either  from  the 
depth  of  the  impression  on  the  skin,  calling  relations  into  plij 
which' may  not  exist,  in  the  same  degree,  between  the  surface  of 
the  skin  and  interior  parts;  or  from  some  peculiar  influence  which 
a  pustular  eruption  may  exercise,  difierent  from  that  of  simple  dif- 
fused inflammation,  upon  the  nervous  centres. 

It  is  frequently  resorted  to  in  c/ironic  bronc/iitisj  pleuritis,  and  peri- 
carditis,  and  sometimes  as  an  application  to  the  shaved  scalp  in 
chronic  meningitis^  threatening  serious  consequences.  But  the  meet 
frequent  use  of  it  has  been  in  cases  of  spinal  irritation,  with  great 
tenderness  on  pressure  upon  one  or  more  of  the  spinous  processes, 
and  disorder  in  the  functions  supplied  with  nervous  influence  from 
the  spinal  marrow,  as  of  the  stomach,  lK)>vels,  lungs,  and  heart 
ThesQ  affections  occur  most  frequently  in  hysterical  women;  but 
they  are  by  no  means  confined  to  this  class  of  patients,  and  occa- 
sionally occur  in  men.  Violent  dyspnoea,  palpitation  of  the  heart, 
gastric  and  enteric  pain  or  spasm,  and  excessive  sickness  of  stomach, 
are  not  unfrequent  symptoms.  These  will  generally  yield  promptly 
to  a  few  cups  or  leeches,  applied  near  the  tender  portion  of  the  spinal 
marrow ;  but  if  these  fail,  or  if  the  affection  frequently  recur,  re- 
course can  be  had  to  tartar  emetic;  and  it  will  not  only  often  afford 
temporary  relief,  but  will  sometimes  effect  permanent  cures,  espe- 
cially if  the  cftect  be  long  sustained,  and  the  complaint  do  nut  de- 
pend on  disease  or  malposition  of  the  uterus. 

Mode  of  Application,  A  saturated  solution  may  be  applied,  either 
in  the  way  of  lotion,  or  by  means  of  compresses  of  linen  kepi 
moistened  with  it.  Such  a  solution  may  be  made  by  dissolving  two 
scruples  of  the  salt  in  a  fluidounce  of  boiling  water,  and  allowing 
the  liquid  to  cool.     The  ointment  is  more  frequently  used. 

Antimonial  Ointment  (Unguentum  Antimonii,  U.S.)  is  prepared, 
according  to  the  L".  S.  Pharmacopoeia,  by  thoroughly  incorporatiiy 
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two  drachms  of  tartar  emetic  with  an  ounce  of  lard.  The  direction 
18  important,  first  to  rab  the  salt  with  a  little  of  the  lard,  and  after- 
wards with  the  whole.  A  more  uniform  mixture  is  thus  prepared. 
The  proportion  may  be  lessened  to  one  or  increased  to  three 
drachms,  according  to  the  degree  of  effect  desired,  or  the  suscepti- 
bility of  the  patient.  From  half  a  drachm  to  a  drachm  of  the  oint- 
ment may  be  rubbed  thoroughly  upon  the  skin,  twice  or  more  fre- 
quently in  the  twenty-four  hours;  or  the  ointment  may  be  applied 
spread  on  linen ;  or,  what  is  still  more  effectual,  the  two  methods 
may  be  combined. 

A  Tartar  Emetic  Plaster  may  be  prepared  by  sprinkling  the  salt) 
very  finely  powdered,  upon  the  surface  of  a  recently  spread  Bur- 
gundy pitch  plaster,  so  as  to  cover  the  surface,  yet  not  prevent  its 
adhesion.  It  may  be  pressed  gently  into  the  substance  of  the  plaster 
by  a  roller.  An  advantage  of  this  mode  of  application  is  that  it 
requires  no  attention,  except  merely  to  watch  the  effects  of  the 
plaster,  and  to  see  that  it  is  removed  in  due  time.  The  slight 
serous  discharge  which  it  excites  at  the  commencement  of  its  action 
may  dissolve  the  salt,  and  thus  hasten  its  characteristic  effect. 

Care  should  be  taken  that  the  part  upon  which  the  plaster  or 
any  other  preparation  is  applied,  should  be  free  from  wounds  or 
abrasion.  For  example,  after  cupping  or  leeching,  time,  as  a  general 
rule,  should  be  allowed  for  the  wounds  to  heal.  In  cases,  however, 
of  great  emergency,  this  caution  may  be  overlooked  for  the  sake 
of  a  prompt  effect;  but  the  patient  should  be  watched  carefully,  in 
order  to  prevent  sloughing. 


II.  CROTON  OIL. 

OLEUM  TIGLII. 

For  an  account  of  the  scource,  properties,  composition,  and  ca- 
thartic effects  of  croton  oil,  sec  page  560.  We  are  here  to  consider 
it  as  an  external  remedy. 

Local  Effects.  When  croton  oil  is  rubbed  on  the  skin,  or  simply 
kept  in  contact  with  it,  after  a  considerable  time,  sometimes  sooner, 
sometimes  later,  but  generally  in  the  course  of  a  day  or  two,  it 
produces  a  diffused  redness  of  the  surface,  which  is,  almost  from  the 
beginning,  attended  with  a  countless  crop  of  minute  cczematous 
vesicles.    These  increase,  become  pustular,  run  together,  and  at 
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IfiTizth.  -.f  she  application  be  continaed,  form 
'jitisi  aurtafie.  Wl;1i  conaiiierable  3w«iliag.  C 
:ippl^<zatii>n,  the  ladammatioD  abates,  and  tt 
.jruw.  wtiic'n  ai^r  a  tixe  tiU  oS  leaTini  toe 
■'.r/ninreii,  bui:  nuc  otherwiae  'ierangcl.  But  tl 
tibi'.liy  to  tiie  -iffecu  of  crown  oil  is  very  i 
mor>i  airikinj  even  than  in  tiie  caae  of  tanai 
persona,  w'tioae  akiaa  I  couM  acarcely  afec 
mi-MC  -lilizent  efforts:  and  I  hare  repeate-ilys 
hai)  acteil  wish  extraoriinary  Tiolen'.'e,  causin; 
in  the  aeat  of  application,  and  aooietimea  ei 
Aeveral  ioatancea,  I  hare  seen  the  face  and  e 
from  crotCiQ  oil  rubbe>l  on  the  back:  and,  tho 
the  fingers  of  the  patient  mar  hare  o:tavej& 
the  other,  I  have  been  uoable  to  trace  the  co 

Thfrapnutic  Appticatim.  The  oil  may  b< 
anient,  whenever  the  caae  ia  so  far  chronic  in 
rnit  of  a  alow  operation  in  the  remedial  agen 
be  allowed  for  the  production  of  the  full  etEec 
rally  uiicd  in  chronic  internal  indammation! 
toral,  in  rheumatic  and  scrofulous  awellings. 
tumefactions.  The  particular  aSection  in 
most  advantage  from  it  ia  chronic  laryngitis 
applied,  it  is  probably  as  eQectual  as  tart 
bliHtcring,  and  on  the  whole  more  conreoien 

Croton  oil  would  seem  lo  be  strongly  indi 
nal  dinease,  which  have  followed  the  disappi 
uf}on  the  surface.  There  may  be  peculiar  rela 
cutaneous  afTcctions  and  the  constitution  ge 
thaso  of  simple  diifused  inflammation  ;  an 
impossible  that  disorder,  resulting  from  o 
disappearance  of  an  eruption,  may  be  reli 
production  of  another  eruption,  where  the  in 
rubefacient  or  blister  might  fail.  Upon  the 
may  be  used  in  internal  irritations  which  nr 
pend  upon  constitutional  causes,  ordinarily 
neons  eruption.  Thus,  patients  sometimes  co 
uneasiness,  and  various  internal  distress,  perl 
cardiac  disturbance,  which  have  come  rathei 
and  for  which  they  cannot  account.  At  lenj 
urticaria  for  example,  and  they  are  complete 
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temal  sufieriDgs.  Where  symptoms  of  this  kind,  of  some  duration, 
saggest  to  the  practitioner  such  a  connexion  with  an  eruptive  tend- 
ency, there  is  a  fair  indication  for  the  use  of  croton  oil.  It  is  prefer- 
able to  tartar  emetic,  for  meeting  this  indication,  because  less  severe, 
and  because  it  can  be  extended  over  a  wider  surface,  and  thus  bring 
a  greater  degree  of  this  particular  eruptive  influence  into  operation. 
The  proper  place  for  applying  the  oil,  if  there  has  been  an  eruption, 
would  be  its  former  seat;  if  none,  the  outdide  of  the  arm  above  the 
elbow. 

Method  of  Application,  It  is  always  proper,  when  the  peculiar 
Busceptibilities  of  the  patient  are  not  known,  to  begin  with  a  mix- 
ture of  one  part  of  the  croton  oil  with  four  parts  of  olive  or  almond 
oiL  If  this  should  not  act,  the  strength  may  be  gradually  increased, 
until,  if  found  necessary,  the  undiluted  oil  may  be  employed.  Some- 
times the  weakest  acts  energetically,  and,  in  other  cases,  the  strongest 
scarcely  at  all.  The  oil  should  be  applied  by  friction,  once,  twice, 
or  three  times  daily,  according  to  the  urgency  of  the  case,  and  the 
peculiar  susceptibility ;  and,  in  the  mean  time,  a  piece  of  flannel 
■aturated  with  it  may  be  kept  in  contact  with  the  surface.  When 
the  full  effect  has  been  produced,  the  oil  must  be  suspended;  but, 
in  order  to  sustain  its  influence,  and  it  often  ought  to  be  sustained 
for  months,  the  oil  must  be  frequently  reapplied.  In  the  intervals, 
the  surface  may  be  dressed  with  simple  cerate,  or,  if  very  much 
irritated,  with  cold  cream  {unguentum  aqum  roses). 
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discharge,  act  precisely  on  the  same  principles  as  issues.  So  also 
do  the  svperficial  auppuraiing  surfaces  just  alluded  to,  as  one  of  the 
efiects  of  escharotics. 

Principles  on  which  Issues  Operate,  These  various  agencies  cor- 
respond with  the  epispastics  in  two  of  their  principles  of  therapeutic 
action ;  those,  namely,  of  revulsion  and  depletion.  The  other  pur- 
poses of  that  class  of  medicines,  they  are  in  general  calculated  to 
fulfil  but  imperfectly,  if  at  all.  As  revulsive  agents,  however,  they 
hav^  considerable  power,  and,  though  less  energetic  than  blisters 
for  a  short  period,  have  the  advantage  of  a  long  continued  and 
steady  impression,  which  renders  them  sometimes  even  more  effect- 
ive in  very  chronic  cases.  As  depleting  remedies,  they  are  also, 
in  the  long  run,  more  effectual  than  blisters,  unless  these  are  made 
to  imitate  issues  by  being  kept  steadily  suppurating;  because  the 
amount  of  organic  matter  in  pus  is  vastly  greater  than  in  simple 
serous  efinsion. 

Therapeutic  Application  of  Issues,  The  naost  important  use  of 
issues  is  in  the  cure  of  obstinate  chronic  inflammation.  It  is  in 
scrofulous  affections  of  this  kind,  that  they  are  employed  most  com- 
monly, and  with  greatest  relative  success;  and  especially  in  disease 
of  the  spinal  column,  threatening  lumbar  or  psoas  abscess.  But 
they  may  be  used  also  in  chronic  inflammation  of  the  larger  joints, 
in  pectoral  inflammations  of  obstinate  character,  in  chronic  menin- 
gitis and  cerebritis;  and,  indeed,  in  all  cases  of  this  nature,  wherever 
seated,  when  the  affection  is  of  limited  extent,  and  feeble  in  its  grade 
of  action,  but  extremely  persistent. 

Another  purpose  which  issues  are  calculated  to  fulfil,  is  to  serve 
as  a  point  of  afSux,  or  as  a  drain  for  morbid  tendencies,  in  certain 
cases  of  constitutional  disorder,  in  which  there  is  a  disposition  to 
serious  or  very  troublesome  local  irritation,  whether  internal  or 
external,  as  in  gouty,  rheumatic,  scrofulous,  and  eruptive  diseases. 
They  may  thus  ward  off,  or  alleviate  an  anticipated  and  customary 
attack. 

A  third  application  of  issues  is  to  cases  in  which  it  is  deemed 
advisable  to  check  some  long  continued  and  habitual  discharge,  as 
the  hemorrhoidal  flux  for  example,  or  to  heal  some  old  and  exten- 
sive ulcer  to  which  the  system  may  have  become  accustomed,  or  to 
similar  cases  in  which  such  discharges  have  already  been  arrested, 
or  such  ulcers  closed.  The  object  of  the  issue  is  here  obviously 
the  same  as  in  the  preceding  application  of  the  remedy;  namely,  to 
serve  as  a  local  point  of  afflux,  or  a  drain  for  the  morbid  tendencies 
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or  accumulated  blood,  which  may  resolt  from  the  cessation  of  the 
habitual  disease. 

The  position  of  the  issue  must  of  course  be  regulated  by  the  seat 
of  the  disease,  and  the  special  object  aimed  at.  Generally  speaking, 
in  cases  of  chronic  inflammation,  it  should  be  established  as  near 
the  seat  of  the  affection  as  possible.  Thus,  in  disease  of  the  spine, 
an  issue  should  be  made  on  each  side  of  the  column;  in  obstinate 
sciatica,  behind  the  large  trochanter;  in  affections  of  the  chest,  on 
parts  of  the  breast  or  back  correponding  with  them;  and,  in  menin- 
geal disease,  either  on  the  scalp,  or  at  the  nape  of  the  neck,  as  the 
seat  of  the  disorder  may  be  in  the  upper  part  of  the  brain,  or  at  its 
base.  But  when  the  object  is  to  affect  the  system  generally,  and 
serve  as  an  outlet  for  morbid  tendencies,  the  issue  should  be  made 
upon  the  extremities;  either  on  the  arm  below  the  insertion  of  the 
deltoid,  on  the  inside  of  the  thigh  some  inches  above  the  inner  con- 
dyle, or  on  the  upper  and  inner  part  of  the  leg. 

HEAT  AS  AN  ESCHABOTIC. 

Heat,  in  a  certain  degree  of  intensity  and  duration,  destroys  the 
life  of  the  part  on  which  it  acts.  When  it  produces  this  effect 
directly,  as  it  almost  always  does,  it  operates  by  altering  the  chemi- 
cal adinities  of  the  constituents  of  the  tissue,  and  disposing  them 
to  form  new  combinations.  The  force  of  the  affinities  previously 
in  operation,  and  the  vital  resistance  are  at  once  overcome,  and  de- 
composition takes  place,  with  a  consequent  loss  of  life  in  the  part 

But  heat  may  also  operate  dynamically  as  an  escharotic.    With- 
out immediately  destroying  life,  it  may  produce  an  amount  of  in- 
flammation greater  than  the  vitality  of  the  part  can  withstand;  and 
gangrene  follows  as  a  direct  result  of  the  inflammation,  and  a  se- 
condary effect  of  the  heat.    It  is  never,  however,  practically  em- 
ployed with  this  intention.    The  effect  is  always  uncertain ;  and  the 
operation  would  be  much  more  painful  than  that  which  aims  at  the 
immediate  death  of  the  part;  as  sensibility  is  lost  with  life,  and  the 
pain  soon  ceases.    Indeed,  under  the  operation  of  an  exceedingly 
intense  heat,  pain  is  sometimes  scarcely  felt.     A  workman  in  a 
furnace,  in  lading  out  melted  iron,  slipped,  and  allowed  the  contents 
of  the  ladle  to  fall  into  his  shoe.    The  liquid  metal  surrounded 
his  foot,  and  formed  a  sort  of  casing  about  it.    Nevertheless,  with- 
out appearing  to  suffer  greatly,  he  walked  unaided  to  his  house,  at 
a  considerable  distance.    The  whole  surface  of  the  foot  was  of  course 
charred;  but  the  action  had  been  so  instantaneous  and  intense,  that 
sensibility  was  lost  almost  before  there  had  been  time  for  sensation. 
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Many  different  modes  of  applying  heat,  with  a  view  to  its  escha- 
rotic  efifisct,  have  been  employed;  but  only  two  have  held  their 
ground,  and  continue  in  use.  at  present;  namely,  by  the  actual 
cautery  and  by  moxa. 

1.  THE  ACTI7AL  CAT7TEBT.  This  term  is  applied  to  a  metal- 
lic body,  heated  sufficiently  to  enable  it  to  destroy  the  life  of  the 
part  with  which  it  may  be  brought  into  contact.  Iron  or  steel  is 
asaally  employed.  The  metallic  instrument  used  is  of  various 
forms ;  but  consists  generally  of  a  long  stem,  which  serves  for  a 
handle,  and  of  a  thicker  terminal  expansion,  which  is  the  part 
heated.  The  latter  is  of  different  shapes  to  meet  special  purposes, 
conical  with  the  point  truncated,  flat  and  circular  or  oval,  hexa- 
gonal, &c.  It  may  be  heated  to  the  temperature  of  boiling  water, 
to  dull  redness,  to  full  redness,  or  to  whiteness  or  incandescence. 

The  actual  cautery  has  been  used  for  most,  if  not  for  all  the  pur- 
poses of  escharotics  in  general,  and  for  some  to  which  the  other 
articles  of  the  class  are  less  .applicable  or  quite  inadequate;  as  for 
arresting  hemorrhage  in  parts  where  the  ligature  cannot  be  applied, 
and  ordinary  styptics  have  proved  unavailing,  for  cauterizing  indo- 
lent carious  ulcers  in  deep-lying  bones,  and  for  destroying  tumours 
in  parts  inaccessible  to  the  knife,  as  in  the  antrum.  It  has  also  been 
particularly  recommended  in  callous  fistulous  sores,  and  poisoned 
wounds.  Even  in  the  formation  of  issues  and  ulcerated  surfaces, 
its  advocates  claim  for  it  a  superiority  over  the  caustic  potassa,  on 
the  grounds  that  its  pain,  though  severe  for  an  instant,  is  of  shorter 
duration,  that  the  slough  separates  more  speedily,  leaving  a  stronger 
disposition  to  copious  suppuration  behind  it,  and  that,  as  it  destroys 
the  parts  which  it  touches,  and  only  these,  it  is  easier  to  regulate  the 
precise  limits  of  the  escharotic  effect.  The  heat  radiating  through 
the  surrounding  tissues  sets  up  in  them  an  inflammatory  excite- 
ment, which  both  produces  the  local  effects  just  referred  to,  and 
brings  the  system  into  a  sympathy,  which  may  sometimes  be  bene- 
ficial. 

For  producing  a  considerable  or  deep  slough,  the  instrument 
should  be  at  a  white  heat  or  incandescent,  should  be  applied  with 
some  force  to  the  part,  and  should  not  be  allowed  to  remain  in 
contact  with  it  longer  than  7  or  8  seconds  at  furthest.  Should 
more  effect  than  is  thus  produced  be  required,  the  first  instrument 
ahonld  be  immediately  followed  by  a  second,  and  this  sometimes  by 
a  third.  To  protect  the  neighbouring  parts,  they  may  be  covered 
by  a  thick  compress  or  piece  of  pasteboard,  previously  steeped  in 
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of  being  blown  upon,  bj  a  pair  of  bellows  or  otherwise,  to  support 
the  combustion.  For  the  precise  mode  of  preparing  this  and  other 
forms  of  moxa,  the  reader  is  referred  to  the  Appendix  of  the  U.  S. 
Dispensatory. 

Moxa  may  be  so  used  as  to  produce  either  a  rubefacient,  vesica- 
tory, or  escharotic  effect,  according  to  the  extent  to  which  the 
combustion  is  permitted  to  proceed,  and  acts  therapeutically  upon 
the  same  principles  as  those  which  govern  these  several  classes 
respectively.  It  is,  however,  generally  used  so  as  to  form  an 
eschar.  The  complaints  in  which  it  has  been  most  employed  are 
obstinate  neuralgia;  chronic  inflammation  of  the  spine  and  hip,  and 
other  obstinate  scrofulous  and  rheumatic  affections ;  paralytic  dis- 
eases, as  amaurosis,  deafness,  loss  of  taste,  muscular  palsy,  &c.;  and 
chronic  internal  inflammations,  as  of  the  bronchia,  pleura,  liver,  and 
spleen.  But  it  may  be  employed  whenever  a  strong  and  sustained 
revulsive  impression  is  indicated,  and  no  danger  exists  of  local 
injury  from  the  application.  Wherever  the  skin  has  beneath  it 
little  cellular  or  adipose  tissue,  and  lies  immediately  over  bone, 
tendons,  or  cartilage,  it  should  be  avoided ;  as  over  the  cranium 
where  protected  only  by  the  periosteum  and  skin;  the  eyelids,  nose, 
and  ears;  the  larynx  and  trachea;  the  spinous  processes  of  the 
▼ertebrfie;  the  projecting  parts  of  joints ;  or  near  the  tendons  of  the 
wrist,  ankle,  hands,  and  feet.  It  should  not  be  applied  over  the 
mamma  or  testicle,  along  the  spermatic  cord,  or  in  positions  in 
which  it  might  endanger  an  opening  into  the  joints. 

The  cylinder  used  may  be  from  half  an  inch  to  an  inch  in  diameter, 
and  at  most  an  inch  high.  One  end  of  it  being  set  on  fire,  the  other 
is  placed  on  the  skin,  and  held  there  by  means  of  a  pair  of  forceps 
or  otherwise.  In  order  to  avoid  injury  of  surrounding  parts,  they 
may  be  covered  with  moistened  pasteboard  or  a  compress  of  linen, 
with  a  hole  cut  in  the  centre  so  as  to  fit  the  cylinder.  If  necessary, 
the  combustion  may  be  supported  by  blowing  on  it  with  the  breath 
through  a  tube,  or  by  a  pair  of  bellows. 

The  sensation  excited  by  it  differs  from  that  of  the  red  hot  or 
incandescent  iron,  in  being  slight  at  first,  and  gradually  increasing  in 
intensity,  till  it  becomes  exceedingly  severe;  while,  from  the  latter 
caase,  it  is  severest  at  first  and  gradually  declines.  If  a  rubefacient 
impression  only  is  desired,  the  moxa  may  be  allowed  to  bum  for  a 
short  time  only;  if  a  full  effect,  to  burn  till  it  is  consumed.  The 
extent  and  depth  of  the  eschar  will  of  course  be  proDortionate  to 
the  size  of  the  cylinder,  and  the  amount  and  natc  aterial 
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coDtained  in  it.  The  skin  beneath  the  moxa  is  left  yellowish,  dry 
and  har.l,  with  an  areola  of  redness  around  it,  which,  however, 
soon  disappears.  Several  days  usually  elapse  before  the  eschar 
begins  to  be  detached.  Its  beneficial  effects  depend  mainly  on  the 
suppuration  of  the  resulting  ulcer,  which,  if  thought  desirable,  maj 
be  kept  up  by  issue  peas. 


I.  POTASSA.  U.  &,  Ed. 

PoTASs-fi  Hydras.  Zonrf.— Potass  a  Caustic  a.  Dub. 

Stfn,  Common  Canstio.  —  Caustic  Potassa. 

Preparation  and  Properties. — For  use  as  an  escharotic,  potassa  is 
prepared  by  evaporating  the  officinal  Solution  of  Potassa  (Liquob 
Potass^  U.  S.)  until  it  ceases  to  boil,  and  then  pouring  it  into 
moulds  to  concrete.  It  is  in  cylindrical  sticks,  somewhat  thicker 
than  a  quill,  and  several  inches  long,  usually  of  a  grayish  colour, 
sometimes  of  a  bluish  or  brownish  tint,  and  occasionally  white,  when 
prepared  out  of  very  pure  materials.  On  exposure  to  the  air,  it 
attracts  moisture  and  carbonic  acid,  and  rapidly  deliquesces;  and 
must,  therefore,  be  kept  in  well-stopped  bottles.  It  is  soluble, 
with  the  exception  of  impurities,  in  less  than  its  own  weight  of 
water;  and  is  also  readily  dissolved  by  alcohoL  The  impurities  are 
usually  lime  and  oxide  of  iron,  which  are  left  behind  by  water,  and 
carbonate  of  potassa,  which  is  not  taken  up  by  alcohol.  These, 
however,  in  any  amount  in  which  they  are  ordinarily  found,  do  not 
materially  impair  the  efficiency  of  the  caustic.  Caustic  potassa  is  a 
hydrate  of  the  pure  alkali,  consisting  of  one  equivalent  of  pare 
potassa,  with  one  equivalent  of  water,  of  which  it  cannot  be  de- 
prived by  heat. 

Effects.    When  caustic  potassa  is  placed  in  contact  with  the  akin, 
it  gradually  liquefies,  and  soon  destroys  the  life  of  the  part,  the 
colour  of  which  is  changed  to  a  dirty  grayish  hue.     Its  action  is 
accompanied  first  with  a  sensation  of  warmth,  which  rapidly  in- 
creases to  a  severe  burning  pain,  more  durable  than  that  produced 
by  the  actual  cautery,  and  diminishing  only  when  the  life  of  the  part 
is  lost.    Inflammation  is  excited  in  the  adjoining  tissues,  ulceration 
takes  place  with  suppuration,  and  the  dead  part,  which  begins  to 
be  detached  in  five  or  six  days,  is  at  length  separated,  at  a  period 
of  time  varying  from  two  to  four  weeks,  according  to  the  energy 
of  the  inflammatory  process.    The  action  of  potassa  is  deeper  than 
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that  of  most  other  caustic  substances,  extending  through  the  skin, 
and,  sometimes,  if  in  large  quantity,  to  a  considerable  depth  be- 
neath it.  The  effect  is  produced  by  a  union  between  the  potassa 
and  the  substance  of  the  tissues ;  and,  as  the  compounds  thus  formed 
are  more  or  less  soluble,  no  barrier  is  presented  to  the  further  pene- 
tration of  the  caustic,  until  it  is  wholly  expended  in  combination. 
This  depth  of  action  is  the  characteristic  advantage  of  potassa  as  a 
caostic. 

Uses,  Caustic  potassa  is  preferred  for  the  formation  of  issues, 
and  may  be  used  for  the  opening  of  abscesses,  the  decomposition  of 
poison  in  wounds,  and  the  removal  of  diseased  structure,  in  fact, 
whenever  it  is  desirable  to  destroy  any  considerable  portion  of  tissue 
by  escharotic  measures ;  but  for  these  latter  purposes,  the  knife  is 
now  almost  always  employed. 

Application.  For  preparing  issues,  potassa  is  applied  in  diflferent 
methods.  One  is  to  cover  the  skin  witli  a  piece  of  adhesive  plaster, 
having  in  its  centre  a  circular  or  oval  opening,  of  the  size  of 
the  proposed  issue.  A  small  piece  of  the  caustic,  from  one  to  two 
lines  in  diameter,  or  more  than  one  piece,  when  a  large  issue  is 
wanted,  are  placed  upon  the  exposed  skin,  and  covered  with  an- 
other piece  of  adhesive  plaster,  and  the  whole  secured  by  a  com- 
press. On  the  removal  of  the  dressings  at  the  end  of  four  or  five 
hoars,  a  black  moist  eschar  is  seen,  surrounded  w^ith  a  border  of 
inflammation.  Another,  and  probably  preferable  method,  is,  after 
having  applied  the  first  adhesive  plaster  as  above  directed,  to 
moisten  the  end  of  a  stick  of  caustic,  and  rub  it  upon  the  unco- 
vered space  in  the  centre,  until  the  whole  surface  becomes  dis- 
coloured. Dressings  of  resin  cerate  may  be  applied  until  the 
dotigh  separates,  or  emollient  poultices  if  there  is  much  inflamma- 
tion. To  hasten  the  separation,  a  crucial  incision  is  sometimes 
made  through  the  eschar.  To  keep  open  the  issue,  it  is  customary 
to  insert  rounded  bodies,  called  issue  peas,  most  of  which,  from 
their  porosity,  absorb  the  liquids,  and  thus  swell  considerably. 
For  this  purpose  dried  peas  may  be  used,  or  spherical  pieces  of 
Qfrris  root  of  the  same  size,  or  those  minute  bodies  made  from 
armall  unripe  oranges.  The  two  latter  variety  of  issue  peas  have 
the  advantages  of  an  agreeable  odour,  and  slight  irritant  proper- 
ties. It  will  be  found  convenient  to  pass  a  thread  through  the 
centre  of  each  pea,  by  which  it  can  be  withdrawn  when  deemed 
proper.  If  it  be  desired  to  render  these  little  bodies  more  irritant, 
tiiey  may  be  covered  with  some  stimulating  ointment,  as  that  of 
VOL.  IL — 49 
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messereon.  Tbe^isBue  may  be  dreaaed  with  ream  plaster.  I  haTe 
seen  used  as  a  sabstitote  for  the  peas,  a  thiok  piece  of  sole-leather, 
cat  upon  one  of  its  surfaces  into  little  quadrangular  pyramid^  the 
points  of  which  were  made  to  press  upon  the  ulcer,  by  applying  to 
its  sur&oe  the  cut  side  of  the  leather. 

It  has  been  stated  above  that,  for  other  purposes  than  the  forma- 
tion of  issues,  and,  among  them,  for  the  opening  of  abscesses,  the 
knife  is  almost  always  preferred.  There  is  one  condition,  howcYer, 
in  which  potassa  is  habitually  resorted  to  by  some  surgeons.  I  re- 
fer to  abscesses  of  the  liver,  which  it  may  be  important  to  open, 
but  in  relation  to  which,  there  may  be  a  fear  that  the  peritoneal 
surfaces  may  not  have  contracted  adhesions,  and  that  an  incision 
might  be  followed  by  an  escape  of  pus  into  the  abdominal  cavity. 
By  removing  with  caustic  potassa,  carefully  applied,  suooeaaive 
portions  of  the  tissue  intervening  between  the  cuticle  and  the  peri- 
toneal membrane,  it  is  suppoaed  that  inflammation  may  be  exdied 
in  that  membrane,  sufficient  to  lead  to  the  desired  adhesion,  after 
the  formation  of  which  the  lancet  may  be  used  with  safety. 

POTAB8A  WITH  IJME.— PoTASSA OUH CaLOX.  U.S^Lond^El 

Potassa  CAusnoA  cum  Calgk.  Dub.-^Weaker  Oamman  CbtisAic.— 
Vienna  OatuHc 

This  is  nothing  more  than  hydrate  of  potassa,  rendered  niilder  by 
incorporation  with  an  equal  weight  of  lime.  The  IT.  S.  Fharma- 
copoeia  merely  orders  the  two  ingredients  to  be  rubbed  together. 
It  is  in  the  form  of  a  powder,  which  may  be  kept  for  use  in  bottles. 
In  Vienna,  where  it  was  introduced  into  use,  it  is  prepared  with  six 
parts  of  quicklime  and  five  of  caustic  potassa.  {Diet,  de  MecL^  vii. 
87.)  By  the  use  of  this  preparation,  greater  precision  is  said  to  be 
given  to  the  outline  of  the  eschar;  as  the  alkali  is  not  so  much  dis- 
posed to  diffuse  itself.  When  used,  it  is  made  into  a  paste  with  a 
little  alcohol,  and  applied  to  a  surface  surrounded  with  adhesive 
plaster,  as  in  the  case  of  the  stronger  caustic  In  five  or  six  minutes 
the  whole  depth  of  the  skin^is  usually  cauterized;  and,  if  it  be 
allowed  to  remain  from  ten  to  twenty  minutes,  the  effect  extends 
to  the  underlying  cellular  tissue.  On  removing  the  caustic,  the 
surface  should  be  washed  with  vinegar  to  neutralize  any  remaining 
alkali;  and  the  same  caution  should  be  observed  when  the  stronger 
caustic  is  used.  The  issue  is  to  be  treated  as  if  made  in  the  method 
before  described. 
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II.  NITRATE  OF  SILVER. 

ARQENTI  NITRAS  PUSUS.  Z7.^.,  Z>u6.— ARQENTI  NITRAS. 

L<md.^  E(L 

Sjfn.  Lnxia]'  CauBtio. 

Preparation  and  Properties.  Nitrate  of  silver,  for  escharotic  pur- 
poses, is  prepared  simply  by  melting  the  dry  nitrate  (i.  889)  in  a 
crucible,  continuing  the  heat  till  ebullition  ceases,  and  then  pour- 
ing the  liquid  into  moulds,  where  it  is  allowed  to  harden.  It  is  in 
the  form  of  cylindrical  sticks,  about  as  thick  as  a  quill,  and  several 
inches  long,  which  are  usually  kept  wrapped  closely  in  paper, 
sealed  at  the  ends.  These  sticks  are  hard  and  brittle,  with  a 
crystalline  radiated  fracture,  and  at  first  of  a  white  colour,  which, 
on  exposure,  gradually  changes  to  gray,  and  ultimately  becomes 
nearly  black-  The  chemical  properties  of  the  fused  nitrate  are  the 
same  as  those  of  the  crystallized  (i.  889).  It  almost  always  con- 
tains impurities,  some  added  fraudulently,  as  nitrate  of  potassa, 
others  resulting  from  impurities  in  the  silver  employed  in  its  pre- 
paration, as  the  nitrates  of  copper  and  lead.  For  a  more  particular 
account  of  these  impurities,  and  for  the  modes  of  detecting  them, 
see  the  article  Argenti  Nitras  Fvsus  in  the  U.  S.  Dispensatory.  As 
the  preparation  is  found  in  the  shops,  it  seldom  fails  to  produce  the 
desired  eflFect.  A  good  method  for  keeping  the  sticks  is,  as  recom- 
mended by  M.  Dumeril,  to  coat  them  with  wax,  which,  at  the  same 
time  that  it  excludes  the  air  and  light,  gives  greater  strength  to 
them,  and  protects  the  fingers  of  the  operator.  When  the  applica- 
tion is  to  be  made,  the  wax  is  simply  scraped  off  from  one  end  of 
the  stick,  where  it  is  brought  to  a  point. 

Effects.  We  have  here  to  consider  only  the  topical  effects  of  the 
lunar  caustic,  as  applied  to  the  surface,  or  parts  within  reach  from 
without.  Like  all  the  other  escharotic  medicines  of  this  class,  it  may 
be  so  used,  by  varying  its  strength,  as  to  be  either  simply  excitant, 
epispastic,  or  escharotic ;  and,  both  for  the  first  and  last  of  these 
effects,  it  is  very  much  used.  Applied  to  the  cuticle,  it  soon  blackens 
it,  probably  through  the  partial  deoxidation  of  the  oxide  of  silver; 
but,  on  a  mucous  membrane,  the  skin  destitute  of  epidermis,  or  the 
surface  of  an  ulcer,  it  produces  a  pure  white  streak  wherever  it 
passes,  owing  chiefly  to  its  union  with  the  albuminous  matter,  but 
in  part  probably  to  its  reaction  with  the  chloride  of  sodium  of  the 
secreted  liquids  or  the  tissues,  resulting  in  the  formation  of  chloride  of 
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silrer.  These  compounds,  however,  darken  on  exposure;  and  henoe 
the  surfaces,  at  first  white,  blacken  if  acted  on  by  the  light.  Neither 
the  blackening  of  the  cuticle,  nor  the  whitening  of  the  moiat  8a^ 
&ces,  necessarily  imply  a  caustic  effect;  as  they  are  often  prodnori 
by  the  salt  too  much  diluted  to  afifect  the  organization  of  the  tissues. 
The  stain  of  the  cuticle  only  disappears  with  Its  ultimate  exfidia- 
tioD,  that  of  the  mucous  surfaces  gradually  passes  off  with  the 
altered  secretion,  odr  the  separation  of  the  epitheliiom,  if  that  hu 
been  involved. 

When  the  dry  nitrate  is  applied  to  the  sound  skin,  also  dry,  littk 
effect  is  produced ;  but  a  saturated  solution,  or  the  moistened  stick, 
soon  excites  a  smarting  sensation,  and,  if  continued,  causes  desine- 
tion  of  the  cuticle,  and  superficial  cauterization  of  the  true  ddn. 
If  the  application  be  not  continued  long  enough  to  destroy  the 
cuticle,  it  often  haj^pens  that^  at  the  end  of  some  hours^  vesicatioQ 
takes  place,  which  is  usually,  less  painful  than  a  blister  produoed 
by  cantharides.  A  similar'application  to  a  mucous  membrane^  or 
a  denuded  surface,  immediately  causes  a  superficial  eschar.  When 
vesication  has  taken  place  in  the  skin,  the  blackened  cuticle  breakii 
and  falls  off  in  a  short  time,  leaving  a  sound  surface.  When  an 
eschar  is  produced,  it  separates  in  a  few  days,  and  not  unfrequently, 
in  the  case  of  mucous  or  unprotected  surfaces,  in  less  tban  a  day, 
when  the  effect  has  been  very  slight.  The  pain  attendant  on  the 
escharotic  operation  is  considerable,  sometimes  severe,  but  much 
less  than  that  of  caustic  potassa;  and  in  some  surfaces  it  is  scarcely 
felt.  It  differs  very  much  with  the  susceptibility  of  the  surface. 
Thus,  in  the  conjunctiva  the  pain  is  often  exquisitely  severe;  while 
in  the  vagina,  and  at  the  os  uteri,  the  application  may  produce 
little  or  no  disagreeable  sensation. 

Nitrate  of  silver  operates  as  a  caustic  by  its  affinity  for  the  con* 
stituents  of  the  tissues,  especially  their  albumen  and  fibrin,  with 
which  it  forms  insoluble  compounds.  These,  in  consequence  of 
their  insolubility,  cannot  be  penetrated  by  the  dissolved  nitrate^ 
and  consequently  protect  tlie  parts  beneath  from  the  unoombined 
portion  of  the  salt  Hence,  the  escharotic  operation  of  lunar  caustic 
is  always  superficial,  and  it  is  almost  impossible  to  make  it  act  to 
a  great  depth.  In  this  respect  it  differs  entirely  from  the  caustic 
potassa;  and  the  peculiarity  constitutes  its  great  recommendatiOQ. 
Without  this  property,  it  would  be  inapplicable  to  most  of  the  im- 
portant purposes  for  which  it  is  used. 
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In  the  parts  with  which  it  may  be  in  oontact,  without  destroying 
them,  the  salt  produces,  along  with  its  excitant  efiiect,  contraction 
of  the  tissues,  or,  in  other  words,  acts  as  an  astringent;  and  this 
property  also  constitutes  one  of  its  therapeutic  recommendations. 

Therapeutic  Uses,  Nitrate  of  silver  is  one  of  the  most  valuable) 
if  not  the  most  valuable,  of  topical  remedies ;  being  used  in  a  great 
number  of  aflfections,  and  with  the  happiest  results.  I  shall  treat 
first  of  its  employment  purely  as  an  escharotic,  and  afterwards  of 
those  applications  of  it,  which,  though  they  may  be  connected  with 
its  caustic  operation,  depend  also  on  other  influences  for  their  cura- 
tive effect. 

1.  As  a  Caustic  purely.  In  this  capacity,  its  application  is  not 
extensive.  It  is  unfit  for  the  formation  of  issues,  the  opening  of 
abscesses,  or  the  removal  of  any  considerable  portion  of  structure, 
whether  diseased  or  normal.  It  may,  however,  be  used  for  the 
destruction  of  toartSj  and  small  excrescences^  whether  venereal  or  other- 
wise, and  for  that  o(  fungous  granulations;  in  all  of  which,  however, 
its  escharotic  property  depends  probably  as  much  upon  the  over- 
excitation it  produces,  as  upon  its  chemically  decomposing  eflect. 
In  strictures  it  is  sometimes  beneficially  used.  In  old  and  obstinate 
strictures  of  the  urethra  it  has  been  much  resorted  to,  though  by 
•ome  surgeons  considered'unnecessary.  Strictures  of  the  cesophagiis 
and  rectum  are  said  also  to  have  been  beneficially  treated  by  means 
of  it.  In  these  cases,  care  is  taken,  by  suitably  contrived  instru- 
ments, to  confine  the  operation  of  the  caustic  to  the  part  afiected. 
It  is  much  safer  than  potassa,  in  consequence  of  the  limited  extent 
of  its  action.  In  those  poisoned  tvounds^  where  only  a  superficial 
effect  is  wanted,  nitrate  of  silver  is  usually  preferred,  especially  in 
dissecting  tcounds. 

2.  As  a  Caustic,  Alterative,  (tc,  jointly.  The  number  of  affec- 
tions in  which  nitrate  of  silver  is  employed,  with  these  complex 
objects,  is  very  large.  They  are,  however,  generally  ulcerous  in 
their  character.  When  the  caustic  is  applied  over  the  whole  of 
an  ulcerated  surface,  it  produces  a  white  crust,  which,  if  the  ulcer 
is  small,  gradually  darkens,  hardens,  and  contracts,  forming  a 
sort  of  scab  to  the  diseased  surface,  which  heals  under  its  protect- 
ing influence,  and,  when  it  falls  off,  has  generally  become  covered 
with  a  new  cuticle.  When  this  does  not  happen,  ulcerated  sur- 
faceSj  whether  specific,  as  in  syphilis,  or  simply  obstinate  through 
habit,  indolence,  or  debility,  are  often  rapidly  benefited  by  suc- 
cessive applications  of  this  agent,  and  speedily  get  well  after 
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long  fruitless  efforts  with  other  means, 
operate  in  these  cases?     Probably  on  seT 

III  the  Jirsl  place,  through  its  caustic 
tiona  of  the  diseased  surface,  and  often  f 
in  whicli  any  special  or  specific  morbid  a 
the  separation  of  the  superficial  slough, 
disposed,  iike  that  of  a  recent  wound,  t 
many  simply  indolent  ulcers,  it  is  only  i 
which  the  feebleness  and  indolence  Tesid< 
moreover,  proves  useful  in  removing  tl 
which,  wholly  incapable  of  due  action  th 
bodies  to  prevent  healing,  and  keep  up 
neath  them.  Such  a  surface,  of  almo 
sometimes  lines  old  fistulous  sores,  the 
wholly  incompatible  with  the  healing  pr 

Secomlli/,  the  salt  operates  by  its  excits 
debilitated  surfaces  to  healthy  activity,  an 
though  no  escharotic  eftect  has  been  pro( 

2'hirdlij,  the  astringent  action  of  the 
serviceable  in  relaxed,  flabby,  and  fungo 

Fuurllihj,  we  may  aay  of  this  remedy,  i 
capable  of  exercising  an  alterative  or  s 
diseased  structure,  either  directly  changi 
ing  action  into  a  healthy  one,  or  replacic 
more  energetic  operation,  which,  ceasin 
parts  in  the  normal  condition,  and  theref 

FijVihj,  I  believe  that  there  is  yet  a 
more  efhclent,  agency  by  which  the  curs 
ai-e  produced.  I  mean  a  ])roteclive  injiue 
impenetrable  coating  which  the  eschar 
surface,  it  protects  it  against  the  injuriou 
air,  and  other  causes  of  irritation  from  w 
sion  to  treat  more  fully  of  this  agency  ui 
which  I  designate  as  protedives,  when  I 
highly  important  therapeutic  influence, 
application  in  the  cure  of  inflammatory 

By  one  or  more,  or  all  of  the  above 
silver  is  rendered,  probably  beyond  all 
the  cure  of  ulcers. 

It  is  unnecessary  to  treat  of  the  seve 
which  it  may  be  used  with  advantage,    I 
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rule,  that  it  may  be  tried,  with  good  hope  of  cure,  in  all  which 
refuse  to  heal  under  mild  applications,  and  which  are  not  sustained 
by  some  constitutional  disorder,  or  inherent  vice  of  their  nature,  as 
the  cancerous  ulcers,  for  example.  Even  in  the  latter  classes,  it 
may  still  be  employed  as  a  palliative,  and  in  some  cases,  though  it 
will  not  remove  the  constitutional  afiTection,  may  cure  the  existing 
local  disease. 

Among  the  ulcers  to  which  the  remedy  is  peculiarly  applicable, 
may  be  mentioned  the  primary  syphilitic  chancre^  obstinate  ulcers 
in  the  mouth  and  fauces,  gangrmui  oris,  scrofulous  ulcers  of  the 
cornea  and  conjunctiva,  lupus,  and  generally  all  chronic,  indolent, 
or  fUibby  ulcers,  with  callous  edges,  fungous  growths,  &c.  Even  in- 
flamed or  irritable  ulcers  will  often  yield  to  this  remedy  duly 
applied;  and  this  leads  us  to  another  application  of  nitrate  of 
silver,  perhaps  not  less  important  than  that  just  noticed. 

8.  As  an  Antiphlogistic  Agent,  Upon  the  same  protective  prin- 
ciple above  alluded  to,  nitrate  of  silver  operates  powerfully  as  an 
antiphlogistic  remedy.  It  is  to  Mr.  Higginbottom  that  is  mainly 
due  the  great  extension  given  to  this  application  of  the  remedy. 
In  all  kinds  of  superficial  inflammation,  whether  of  the  mucous 
membranes  or  the  skin,  whether  acute  or  chronic,  whether  of  the 
ordinary  character  or  specific,  if  the  nitrate  of  silver  can  be  brought 
to  bear  with  full  force  upon  the  diseased  part,  some  favourable 
influence  may  be  hoped  for,  and  very  frequently  a  cure  eflected. 
Even  when  the  inflammation  is  seated  beneath  the  two  tissues 
referred  to,  but  without  the  great  cavities,  more  or  less  of  an 
antiphlogistic  eflfect  is  often  exerted.  Though,  as  I  believe,  the 
result  is  mainly  dependent  on  the  protective  principle,  there  are 
probably  other  modes  in  which  the  remedy  operates.  Sometimes 
it  may  act  beneficially  as  an  astringent,  causing  the  congested 
vessels  to  contract,  and  thus  diminishing  the  supply  of  blood.  In 
the  advanced  stages,  it  may  not  only  operate  advantageously  in  this 
way,  but  also  by  a  simple  excitant  effect  upon  the  enfeebled  and 
relaxed  tissue.  Again,  it  probably  acts  in  some  cases  as  an  altera- 
tive or  supersedent  remedy,  especially  in  those  inflammations 
which  are  of  a  specific  character. 

But,  though  thus  generally  eflFective,  the  remedy  will  not  always 
succeed,  and,  if  it  fail,  may  sometimes  do  harm  by  its  excitant 
influence  in  acute  cases.  When  the  local  aflfection  is  the  result  of 
the  general  state  of  the  system,  when  it  is  complicated  with  fever 
and  plethora,  and  especially  in  the  highest  state  of  inflammatory 
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excitement,  the  nitrate  of  silver  will  often  fail.  Nor,  as  a  general 
rule,  should  it  be  applied  under  these  circumstances.  The  cases  to 
which  it  is  best  adapted  are  superficial  chrcnic  injlammalian  in 
general,  acute  inflammation  (f  the  diphtheritic  or  pseudomembranmu 
character^  and  the  ^dining  stage  or  suppurative  condition  in  other 
cases,  when  nature  seems  inadequate  to  a  cure.  Sometimes,  also, 
it  proves  eflfectual  in  the  very  forming  stage  of  ordinary  inflam- 
mation, while  the  disease  is  yet  mainly  in  the  congestive  state. 

The  following  are  some  of  the  special  applications  of  the 
remedy. 

In  pseudomembranous  inflammation  of  the  mouth  and  fatices,  it  is 
almost  a  specific,  so  far  as  the  local  disease  is  concerned.  Even  in 
pseudomembranxms  croup,  it  has  been  employed  with  success,  by  the 
introduction  of  a  strong  solution  through  the  rima  glottidis  into 
the  interior  of  the  larynx;  and  would  probably  prove  more  fie- 
quently  efTectual,  were  it  not  for  the  depth  into  the  bronchial  tabes 
to  which  the  disease  too  often  penetrates.  In  the  false  membrane 
which  characterizes  the  anginose  cases  of  scarlet  fever,  it  should  always 
be  employed,  especially  if  any  disposition  is  evinced  in  the  disease 
to  spread  towards  the  larynx.  But,  I  would  repeat,  whenever 
nitrate  of  silver  can  be  brought  effectively  into  operation  in  pseudo- 
membranous inflammation,  wherever  it  may  exist,  so  far  as  this 
affection  is  concerned,  it  may  be  expected  to  exercise  a  favourable 
modifying  influence. 

In  chronic  stomatitis,  angina,  and  laryngitis,  particularly  of  the  fol- 
licular character,  nitrate  of  silver,  in  connexion  with  such  constitu- 
tional measures  as  the  case  may  require,  is  the  most  effective 
remedy.  A  strong  solution  should  be  applied  every  other  day, 
every  day,  or  even  more  frequently,  when  the  urgency  of  the  case 
calls  for  it,  and  the  membrane  is  not  too  sensitive  to  bear  it. 

In  the  commencing  stage  of  acute  angina,  or  tonsillitis,  it  will  some- 
times arrest  the  inflammation,  especially  in  conjunction  with  gene- 
ral antiphlogistic  measures;  and,  in  chronic  enlargement  oftJte  ionsib, 
it  is  probably  the  most  efficient  measure  next  to  excision. 

Chronic  inflammation  of  the  nostrils  and  external  meatus  of  the  ear 
yield  perhaps  more  readily,  on  the  whole,  to  this  than  any  other 
local  remedy.  It  is  to  the  suppurative  states  of  these  affections 
that  it  is  best  adapted,  Ozsena  will,  I  believe,  often  yield  to  it,  if 
properly  applied  to  the  whole  diseased  tissue.  But,  in  both  these 
affections,  one  great  objection  is  the  discoloration  of  the  skin  pro- 
duced by  it,  which  almost  necessitates  confinement  on  the  part  of 


■\ 


GHAP.  n.]  '  XSCHABOnCS.— KITRATB  OF  SILVER.  777 

the  patient,  unless  the  application  is  condacted  with  the  greatest 
care  to  avoid  contact  of  the  solution  with  the  cuticle.  The  proper 
plan,  in  these  cases,  is  to  begin  with  a  weak  solution  of  the  nitrate, 
say  one  or  two  grains  to  the  fluidounce,  and  gradually  increase,  as 
the  surfaces  respectively  are  found  to  bear  it,  to  five  or  ten  grains 
or  more. 

Certain  cases  of  ophthalmia  are  often  much  benefited  by  nitrate 
of  silver.  I  have  already  spoken  of  ulcers  on  the  cornea  and  con- 
junctiva, in  which  it  is  an  almost  sovereign  remedy.  In  the  puru-^ 
lent  ophthalmia  ofckildren^  a  strong  solution  has  been  employed  suc- 
cessfully; and  in  the  thickening  of  the  palpebral  conjunctiva^  which 
sometimes  maintains  a  chronic  inflammation  of  the  eye,  it  is  per- 
haps the  most  efficient  application.  In  ordinary  cfirojiic  conjuncti- 
vitis^ it  may  also  be  used,  but  milder  remedies  will  generally  be 
found  sufficient. 

Psorophthalmia^  according  to  my  experience,  yields  to  it  more 
readily  than  to  any  otber  application. 

In  inflammation  of  the  mucous  membranes  of  the  rectum^  urethra^ 
and  vagina^  it  is  not  less  efiective  than  in  those  already  mentioned, 
and  it  has  even  been  used  in  mucous  inflammation  of  the  bladder. 
To  its  use  in  dysentery  1  have  already  alluded.  In  leucorrhcea^  it  is 
often  very  efiectively  applied  to  the  os  uteri  and  vagina;  and  in 
recent  gonorrhoea^  both  in  the  male  and  female  it  is  asserted  some- 
times to  prove  effectual;  but  it  has  also  sometimes  greatly  aggra- 
vated the  affection,  which  should  be  treated  by  milder  measures. 
In  chronic  gonorrhoea  or  gleet^  it  is  clearly  indicated. 

Oataneous  injlammations  are  scarcely  less  benefited  than  those  of 
the  mucous  membrane.  Mr.  Higginbottom  strongly  recommended 
it  in  erysipelas^  and  it  will  undoubtedly  often  remove  the  disease; 
but  it  sometimes  also  fails,  is  disagreeable  from  the  discoloration  it 
produces,  and,  on  the  whole,  is  perhaps  less  effective  than  some 
other  measures  of  suppression.  In  relation,  however,  to  erysipelas, 
my  own  impression  is  that,  as  it  is  the  result  frequently  of  a  consti- 
tutiopal  disorder,  it  is  better,  as  a  general  rule,  that  it  be  allowed  to 
run  its  course,  under  gentle  demulcent  applications,  with  the  use  of 
suitable  constitutional  measures ;  care  being  taken  to  prevent  its 
progress,  when  disposed  to  extend  far,  and  into  dangerous  positions. 
For  the  latter  purpose,  a  solution  of  the  nitrate  has  been  recom- 
mended ;  a  broad  band  being  drawn  with  it  around  the  erysipela- 
tous  surface,  embracing  the  outer  border  of  the  inflamed  and  an 
equal  portion  of  the  sound  skin,  to  the  breadth  of  about  two  inches. 
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Bat  here  also  the  remedy  occasionally  fails,  and  iodine,  or  perhaps 
even  an  ordinary  blister,  is  preferable. 

In  various  cutaneous  eruptions^  especially  of  a  limited  character, 
the  nitrate"  of  silver  is  often  very  useful.  If  applied  to  each  one 
of  the  variolous  pocks,  on  the  first  or  second  day,  it  will  generally 
render  them  abortive,  and  thus  prevent  unseemly  scars  and  pitting 
of  the  face.  In  porrigo  or  favus,  similarly  applied  to  each  of  the 
eruptions,  it  will  generally  completely  arrest  that  obstinate  disease, 
^probably  by  destroying  the  cryptogamic  growths  on  which  it  de- 
pends. In  the  clusters  of  eczema  and  herpes,  and  the  pustules  of 
ecthyma,  it  will  often  also  prove  effectual.  Bat  the  discoloration  of 
the  cuticle  produced  by  it  is  a  strong  objection,  in  all  the  eruptive 
affections  covering  extensive  portions  of  the  surface,  in  which,  there- 
fore, other  remedies  are  usually  preferred.  In  eoccoriations,  as  of  tbe 
nipples,  and  cases  of  intertrigo,  the  solid  nitrate  is  sometimes  use- 
fully employed. 

Subcutaneous  inflammations  are  sometimes  benefited  by  the 
remedy;  as  paronychia^  furuncles,  phlegmons,  inflamed  absofbeni 
glands,  &c. 

Application,  For  its  caustic  effect,  the  salt  may  be  applied  in  sub- 
stance, or  strong  solution.  In  the  first  method,  it  will  be  found  most 
convenient  to  use  the  pointed  stick.  The  caustic  solution  may  be  made 
of  the  strength  of  from  one  to  three  drachms  to  the  fiuidounce  of 
water ;  or  even  a  saturated  solution  may  be  used,  if  deemed  advisable. 
It  is  usually  best  applied  by  means  of  a  oamel's-hair  pencil ;  and  care 
should  generally  be  taken  not  to  extend  its  application  beyond  the 
diseased  surface.  For  stimulant  and  alterative  purposes,  the  solution 
employed  may  vary  in  strength,  from  one  to  forty  grains  to  the 
fluidounce.  When  applied  to  sensitive  membranes,  as  those  of  the 
eye,  ear,  nostrils,  urethra,  and  bladder,  a  weak  solution  should  be 
used  at  first,  say  from  half  a  grain  to  three  grains  to  the  fluid- 
ounce,  and  increased  in  strength  as  the  parts  may  be  found  to  bear 
it.  For  injection  into  fistulous  sores,  or  simply  as  a  stimulant  to 
indolent  ulcers,  the  proportion  may  be  from  three  to  ten  graips  to 
the  fluidounce.  When  applied  to  acute  inflammations,  its  strength 
should  be  considerable,  say  from  ten  to  twenty,  forty,  or  even  sixty 
grains  to  the  fluidounce,  as  the  weak  solutions  only  irritate,  and 
do  not  subvert  the  disease.  In  erysipelas,  Mr.  Higginbottom  used 
the  pointed  stick,  or  a  solution  nearly  saturated.  In  affections  of 
the  mouth,  fauces,  and  laryngeal  mucous  membrane,  the  solution 
should  generally  be  strong.    The  menstruum  should  be  pure  dis- 
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tilled  water,  or  rose-water,  which  is  also  distilled.  Any  saline 
matter  present  would  probably  decompose  the  nitrate. 

When  injected  into  one  of  the  cavities^  a  silver  or  glass  syringe 
should  be  preferred.  For  application  to  an  ulcer  on  the  cornea^  I 
usually  employ  a  fine-pointed  cameFs-hair  pencil,  which  is  first 
moistened,  and  then  rubbed  upon  a  piece  of  the  nitrate,  so  as  to 
make  a  saturated  solution  at  the  point,  which  is  gently  applied 
to  the  little  ulcer.  Any  mechanical  injury  from  the  hard-pointed 
stick  is  thus  avoided.  In  the  treatment  of  psoropthalmia^  the  same 
measure  may  be  employed.  Eemove  mechanically  the  crusts 
formed  at  the  root  of  the  eyelashes,  and  then  touch  the  diseased 
points  with  the  extremity  of  the  hair-pencil.  To  the  thickened  pal- 
pebral conjunctiva^  as  also  to  the  os  uteri  and  vagina,  the  stick  may 
be  applied  with  safety  when  required ;  but,  in  the  former  case,  care 
should  be  taken  to  remove  any  superfluous  nitrate.  To  narrow 
fistulous  sores,  of  a  callous  character,  it  may  sometimes  be  advan- 
tageously applied  by  first  dipping  a  silver  probe  into  nitric  acid, 
which  forms  a  nitrate  on  the  surface,  and  then  introducing  it  into 
the  ulcer.  In  all  cases,  after  the  application  of  the  caustic,  should 
it  be  desired  to  remove  the  superfluous  nitrate,  this  may  be  done 
by  washing  the  surface  with  a  solution  of  common  salt. 

An  ointment  has  been  used  in  erysipelatous  injlammation,  and  some 
other  external  aflfections,  made  with  one  or  two  parts  of  the  finely 
powdered  nitrate  to  four  parts  of  lard,  which,  applied  twice  a  day 
to  the  inflamed  surface,  produces  severe  pain,  with  vesication,  but 
is  said  to  extinguish  or  arrest  the  erysipelas. 

Finally,  this  salt,  in  a  state  of  impalpable  powder,  mixed  with 
an  equal  weight  of  lycopodium,  has  been  used  by  way  of  in- 
halation, with  supposed  advantage,  in  laryngeal  and  bronchial 
inflammation.  (Cornell,  BosL  Med,  and  Surg.  Joum^  Sept.  25, 1850.) 
Dr.  Ebert,  of  Berlin,  recommends  the  same  remedy  in  all  laryn- 
geal mucous  inflammations.  lie  mixes  three  grains  of  the  nitrate 
with  a  drachm  of  sugar,  which  he  puts  into  a  steel  pen,  firmly 
inserted  in  a  quill  open  at  both  ends.  One  end  of  the  instrument 
is  introduced  into  the  mouth  so  that  the  point  of  the  steel  pen  lies 
over  the  root  of  the  tongue.  The  patient  then  closes  his  mouth,  and 
inspires  strongly  through  the  tube.  The  first  trial  generally  fails, 
but  the  patient  succeeds  at  last.  A  little  cough  and  irritation  follow, 
but  without  any  considerable  pain.  {Ed.  Med.  Journ.,  July,  1855, 
p.  54.) 
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III.  SULPHATE  OF  €OPPER. 

CUPRI  SULPHAS.  U.  S.,  Lmd.,  Ed.,  Bui. 

Sifn.  Blue  Vitriol. 

Sulphate  of  copper  has  been  so  fully  treated  of  among  the  tonics 
(i.  407),  and  emetics  (ii.  450),  that  we  have  here  to  consider  it  only 
as  an  external  remedy.  Locally  applied,  it  is  stimulant,  astringent, 
and  escharotic.  It  acts,  however,  mildly  as  a  caustic ;  its  influence, 
like  that  of  nitrate  of  silver,  being  generally  .confined  to  the  surface 
of  the  tissue.  Like  that  medicine,  moreover,  it  produces  its  escha- 
rotic effect  by  combining  with  the  albumen  or  other  organic  con- 
stituent of  the  tissue,  and  thus  causing  decomposition.  When 
applied  to  an  ulcer,  it  forms  a  bluish-white  compound  upon  the 
surface. 

With  reference  to  its  escharotic  property,  it  is  used  to  destroy 
waris^  fungous  granulations,  and  the  surface  of  indolent,  or  callous 
ulcers,  the  healing  of  which  it  thus  greatly  promotes.  For  these 
purposes,  it  may  be  used  in  the  solid  state,  and  may  conveniently 
be  shaped  into  the  form  of  a  small  cylindrical  stick,  which  may  be 
attached  to  a  convenient  handle. 

In  solution  it  is  used  as  a  stimulant,  alterative,  and  styptic.  It 
is  not  unfrequently  used  as  a  wash  for  chancres  and  other  specfjic 
ulcers,  indolent  tilcers  of  all  kinds,  and  those  ulcerous  affections  of 
the  mouth  and  fauces  denominated  cancrum  and  gangrama  oris,  in 
which  it  is  often  extremely  useful.  For  these  purposes,  a  solution 
may  be  used  containing  from  ten  to  twenty  grains  to  one  fluid- 
ounce;  and,  in  applying  it,  care  must  be  taken  not  to  bring  it 
unnecessarily  into  contact  with  the  sound  tissue. 

Of  a  similar  strength,  it  may  be  used  as  a  wash  for  bleeding  sur- 
faces; and,  when  the  source  of  the  hemorrhage  is  not  extensive, 
may  even  be  used  in  the  solid  state,  as  in  the  cases  referred  to 
above. 

It  has  also  been  used  in  weaker  solution  as  a  stimulant  and 
astringent  wash  for  chronically  inflamed  mucous  membranes,  as  in 
ophthalmia,  gleets,  and  leucorrhcea.  In  these  cases,  the  strength  of 
the  solution  should  not  at  first  exceed  one  or  two  grains  to  the 
fluidounce. 


CHAP,  n.]  SSCHABOnOS.— ABSENIOUS  ACID.  781 

IV.  ARSENIOUS  ACID. 

ACIDUM  ARSENIOSUM.  ?7.^.,  i<mci—ABSENicuM  Album. 
Ed. — AciDUM  Arseniosum  Purum.  Duh 

Sjfn,  White  Arsenic. — WMte  Oxide  of  Anenic. 

Effects,  For  a  general  account  of  arsenic,  including  arsenious 
acid,  see  pages  306  and  322  of  the  present  volume.  As  an  escha- 
rotic,  it  is  somewhat  peculiar  in  its  properties  and  applications. 
When  applied  to  a  living  tissue,  so  far  diluted  as  not  to  prove 
caustic,  arsenious  acid  is  powerfully  irritant,  exciting  sometimes 
intense  and  diffusive  inflammation.  In  a  more  concentrated  state, 
it  is  an  energetic  escharotic,  but  usually  causes  intense  pain  before 
destroying  the  life  of  the  part,  and  gives  rise  to  much  inflammation 
in  the  contiguous  living  tissue.  When  the  cuticle  remains,  it  exer- 
cises comparatively  little  caustic  influence.  Moreover,  if  applied  at 
the  same  time  to  diseased  and  healthy  structure,  it  is  said  to  act 
preferably  as  an  escharotic  upon  the  former,  which  it  is  asserted 
sometimes  to  destroy,  while  it  merely  inflames  the  latter.  Another 
interesting  fact,  in  relation  to  its  local  effect,  is  that  it  is  strongly 
antiseptic,  preserving  animal  structure,  immersed  in  its  solution, 
unchanged  in  appearance  for  years. 

From  all  these  facts,  it  may  be  fairly  inferred  that  arsenious  acid 
acts  dynamically  as  a  caustic,  and  not  by  chemical  combination  with 
the  tissues.  Through  its  intense  irritant  action,  it  probably  pro- 
duces a  degree  of  excitement  in  the  part  beyond  its  capacity  to 
support.  Upon  this  principle  may  be  explained  its  preferable 
escharotic  action  upon  the  diseased  tissue,  which  has  less  vital 
power  of  resistance  than  the  healthy.  Hence,  too,  the  violent  pain 
which  precedes  the  death  of  the  part  Were  it  through  a  chemical 
influence  that  it  acted,  the  cuticle  should  not  afford  the  impediment 
it  seems  to  do ;  and  normal  structure  should  yield  as  readily  as  the 
morbid.  It  appears  to  me,  also,  that  dead  organic  matter  should 
exhibit  stronger  evidence  than  it  does  of  a  decomposing  action  on 
the  part  of  the  acid. 

Another  consideration  of  great  importance,  in  regard  to  the  use 
of  arsenious  acid  externally,  is  that  it  is  capable  of  exercising  its 
constitutional  influence  by  absorption  from  without.  Numerous 
cases  of  fatal  poisoning  by  this  substance,  externally  applied,  have 
been  placed  on  record.  This  fact  renders  extreme  caution  necessary 
in  its  use.    At  one  time,  it  was  supposed  that  the  danger  was  in  pro- 
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portion  to  the  quantity  applied,  and  that  the  main  caution  demanded 
was  not  to  employ  it  too  largely.  But  a  certain- amount  is  necessary 
for  any  extensive  caustic  efifect,  and  that  quantity^  if  absorbed,  wotdd 
be  suflScient  to  prove  fatal.  Danger  is,  therefore,  necessarily  in- 
curred by  its  exterfial  use  as  an  escharotio.  It  is  true  that  it  hai 
been  employed,  with  perfect  impunity,  in  a  vast  number  of  cases; 
and,  with  those  who  believe  that  it  is  capable  of  doing  much  good, 
the  circumstance  of  these  comparatively  rare  cases  of  death,  would 
not  operate  to  its  exclusion,  were  there  no  other  remedy  capable 
of  the  same  therapeutic  effect.  It  becomes,  therefore,  important 
to  decide  which  is  the  mode  of  application  least  liable  to  the 
poisonous  result  At  present,  the  weight  of  testimony,  as  well,  I 
think,  as  of  reason,  is  in  favour  of  the  opinion,  that  it  is  least  dan- 
gerous when  freely  used,  so  as  to  produce  the  death  of  the  part 
quickly  and  efiectually.  Dead  structure  does  not  absorb.  If  a 
part,  therefore,  is  destroyed  by  the  arsenic,  it  not  only  takes  up 
none  of  the  poison  itself,  but  serves,  in  some  degree,  as  a  barrier 
between  it  and  the  living  and  absorbing  tissue.  The  practical  con- 
clusion is,  that,  when  arsenious  acid  is  employed  as  an  escharotio, 
it  should  be  applied  freely ;  and,  when  as  a  mere  stimulant  or  altera- 
tive to  the  part,  that  the  quantity  used  within  a  given  time  should 
not  be  sufficient,  if  the  whole  of  it  were  taken  into  the  system,  to 
produce  fatal  effects. 

Another  important  point,  ascertained  by  observation,  is  that  a 
freshly  cut  and  bleeding  part  absorbs  the  arsenical  preparation 
much  more  rapidly  than  the  surface  of  an  ulcer ;  and,  consequently, 
it  should  never  be  applied  to  such  a  surface. 

Medical  Uses.  The  ancients  were  acquainted  with  the  escharotic 
property  of  the  arsenical  preparations,  and  used  the  sulphuret  for  a 
depilatory.  It  was  formerly  also  employed  considerably,  as  an  ex- 
ternal remedy,  in  various  cutaneous  diseases,  and  not  without  bene- 
ficial effect.  But  the  dangers  of  its  use  have  tended  to  limit  its 
application,  in  recent  times,  to  more  serious  affections. 

Cancerous,  and  other  maligyiant  ulcerous  affections,  are  those  in 
which  arsenic  has  been  most  used,  and  has  the  highest  claims  to 
consideration.  Most  of  the  nostrums  which  have,  at  different  times, 
obtained  greater  or  less  repute  in  the  treatment  of  these  complaints^ 
have  been  found  to  contain  arsenic  as  their  chief  ingredient;  the 
others  serving  for  the  most  part  merely  to  dilute  or  conceal  it. 
It  is  impossible  entirely  to  refuse  credence  to  the  many  statements 
of  regular,  as  well  as  irregular  practitioners,  to  the  effect,  that  arse- 
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nious  acid  often  greatly  ameliorates  these  ulcers  and  tumours,  and 
sometimes  completely  eradicates  them.  It  is  said,  as  before  stated, 
to  destroy  preferably  the  substance  of  the  tumour.  An  eschar 
forms,  which,  after  two,  three,  or  four  weeks,  separates,  leaving  a 
surface  sometimes  healed,  or  in  a  fair  way  to  heal,  and  frequently 
very  much  improved.  It  is  very  certain  that  many  of  the  tumours 
thus  permanently  removed,  and  ulcers  healed,  were  not  really  car- 
cinomatous; but  some  possibly  were,  and  there  is  no  doubt  that 
many  real  cancerous  affections  have  been  ameliorated.  Admitting 
all  this,  however,  it  is  a  serious  question,  whether  all  the  good  that 
has-been  achieved,  in  relation  to  cancer,  might  not  be  better  obtained 
by  the  knife,  and  with  greater  safety.  Surgeons  had  generally 
come  to  this  conclusion,  before  the  use  of  ansesthetic  inhalations  in 
surgical  operations ;  and,  since  that  time,  the  conclusion  has  been 
strengthened;  as  the  knife  has  been  deprived,  in  great  measure,  of 
those  terrors  which  weighed  so  greatly  in  the  decision  between  it 
and  the  use  of  caustic.  Whenever  it  is  proper  that  a  tumour  should 
be  removed,  the  knife  is  not  only  a  more  certain,  but  a  less  painful, 
and  in  all  respects  less  disagreeable  means  of  extirpation  than 
escharotics. 

But  th^re  are  destructive  ulcerous  affections,  which  the  surgeon 
would  not  venture  to  attack  with  the  knife;  and  there  are  stages  of 
cancer,  in  which  few  would  think  of  employing  it.  Here  there  is 
ground,  at  least  debatable,  for  the  use  of  arsenious  acid;  and,  whether 
that  agent  be  employed  or  not,  must  be  determined  by  the  indi- 
vidual judgment  of  the  practitioner,  after  examining  the  different 
sides  of  the  question.  I  am  inclined  to  think  that  we  should  do 
wrong,  to  throw  away  entirely  a  remedy  which  is  capable,  if 
not  of  saving  life,  certainly  of  protracting  and  rendering  it  more 
comfortable.  The  practitioner  should  bear  in  mind  the  practical 
rule  abpve  given,  as  deduced  from  general  observation,  that  the 
acid  should  either  be  used  freely,  so  as  quickly  to  cauterize,  or  in 
very  small  quantities,  as  a  stimulant,  insufficient  if  absorbed  to 
destroy  life.  In  the  latter  method,  it  may  be  applied  without  hesi- 
tation to  obstinate,  destructive,  and  malignant  ulcers,  whenever  it 
is  found  capable  of  alleviating  them;  in  the  former,  it  should  be 
restricted  to  cases,  which  would  in  all  probability  prove  fatal  with- 
out it. 

In  ulcerous  lupus^  arsenious  acid  was  used  advantageously  by 
Dupuytren,  diluted  with  twenty  times  its  weight  of  calomel,  and 
either  dusted  on  the  ulcerated  surface,  or  applied  in  the  form  of  paste 
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made  wiih  tnneilaga.    He  removed  the  applicithm  at  the  end  of 
two  or  three  dayt,  atid  renewed  it  five  or  biz  timea  when  aeoeaiBij. 

According  to  Dr.  Pereira,  Mr.  Lake,  Surgeon  of  the  London  Hoe* 
pital,  considers  a  mixture  of  two  grains  of  arsenious  add  and  an 
ounce  of  spermaceti  ointment,  as  almost  a  qpedflc  in  onjfckiz  tniaXgm, 
{MdL  Mtd.,  8d  ed.  p.  666.)  Under  oorrosive  sablimata^  I  shall  have 
to  speak  of  another  remedy  equally  certain.  But  dilated  to  thk 
extent,  I  should  conceive  Ihe  acid  perfectly  safe^  when  applied  to 
small  ulcers. 

It  is  customary  to  dilute  arsenious  acid  with  sulphur.  For  uss 
as  a  stimulant  or  alterative,  one  grain  of  the  acid  may  be  mixed 
with  a  drachm  of  sulphur,  and  then  incorporated  with  seven  draduns 
of  simple  ointment ;  and  the  strength  might  well  be  doubled,  or  eveo 
quadrupled,  when  the  extent  of  surface  to  be  covered  is  small.  Sr 
Astley  Cooper  employed,  with  a  view  to  the  caustic  effect,  an  oint- 
ment consisting  of  a  drachm  of  ansenious  acid,  a  drachm  of  sul- 
phur and  an  ounce  of  spermaceti  cerate,  to  be  removed  at  flw 
end  of  twenty-four  hours.  The  arsenical  powder  of  Frdre  Goame 
and  Bousselot,  which  is  recognized  by  the  French  CSodex,  consiste 
of  one  part  of  arsenious  acid,  two  of  dragon's  blood,  and  two  of  por- 
phyrized  cinnabar,  Mid  is  to  be  applied  in  the  form  of  a  paste  sude 
with  the  saliva,  or  with  mucilage.  Particular  formnlso,  however,  are 
of  little  importance.  One  part  of  the  acid  may  be  incorporated  with 
from  four  to  eight  or  nine  parts  of  inert  material,  either  in  the  form 
of  an  ointment,  or  of  a  paste  made  with  mucilage.  It  might  be 
well  to  add  a  little  of  one  of  the  salts  of  morphia  to  allay  pain. 


V.  CHLORIDE  OF  ZINC. 

ZINCI  CHLORIDUM.  U.  S^  LoncL,  Dub. 

Preparation.  Chloride  of  zinc  is  best  prepared  by  dissolving  zinc 
in  muriatic  acid,  filtering  the  solution,  evaporating  it  to  diTneas, 
melting  the  residue  in  a  crucible,  and  pouring  the  liquid  upon  a 
clean  surface  of  stone  to  harden.  The  metal  combines  with  the 
chlorine  of  the  muriatic  acid  to  form  the  chloride  of  zinc,  and  the 
hydrogen  escapes  with  effervescence.  The  remaining  steps  are 
merely  to  obtain  the  preparation  in  a  convenient  form.  After 
solidification,  it  is  broken  into  pieces,  and  kept  in  a  well-stopped 
bottle. 
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Properties.  This  salt  is  translucent,  of  a  waxy  softness,  a  grayish- 
white  colour,  inodorous,  and  of  an  acrid,  astringent,  metallic  taste. 
It  is  soluble  in  water,  alcohol,  and  ether,  extremely  deliquescent, 
fusible,  and  at  a  high  temperature  volatilizable  unchanged.  It  is 
apt  to  be  impure,  in  consequence  of  impurities  contained  in  the 
zinc  out  of  which  it  is  made.  For  an  account  of  these,  and  the 
methods  of  detecting  them,  see  the  U.  S.  Dispensatory. 

Effects,  Chloride  of  zinc  is  locally  irritant  and  escharotia  When 
applied  in  a  state  of  concentration  necessary  for  the  caustic  effect,  it 
produces  a  sensation  of  warmth,  quickly  followed  by  a  severe  burning 
pain,  which  continues  for  several  hours.  After  the  cessation  of  the 
pain,  if  the  part  be  examined,  it  will  be  found  covered  with  a  white 
eschar,  which  soon  begins  to  separate,  and  usually  falls  off  in  about 
ten  days.  The  action  is  less  rapid  and  extensive  than  that  of 
potassa,  and  the  pain  is  more  severe  and  lasting  than  that  occa- 
sioned by  nitrate  of  silver;  but  it  produces  a  much  deeper  slough 
than  the  latter  caustic.  It  appears  to  exert  a  tonic  influence  on  the 
surrounding  tissues,  with  less  inflammation  than  proceeds  from 
arsenious  acid.  It  is  believed  to  owe  its  escharotic  operation  to  a 
chemical  union  which  it  forms  with  the  albumen  and  gelatin  of  the 
tissues.  It  has  the  advantage  over  arsenious  acid  as  an  escharotic, 
that  it  never  injuriously  affects  the  system  through  absorption.  At 
the  same  time  that  it  possesses  these  caustic  properties,  it  acts  as  a 
preservative  to  dead  animal  tissues,  and  corrects  foul  odours  by 
decomposing  the  emanations  on  which  they  depend,  especially  hy- 
drosulphate  of  ammonia. 

Uses,  For  the  internal  uses  of  chloride  of  zinc,  see  page  428  of 
the  first  volume.  It  is  chiefly  employed  with  a  view  to  its  escharotic 
effects,  and  was  introduced  into  use  as  a  substitute  for  arsenious 
acid,  which  it  was  thought  to  resemble  in  escharotic  properties, 
without  its  dangers.  It  is  especially  useful  in  cases  of  Ivpus,  but 
is  also  employed  for  destroying  cancerous  tumours  and  other  hetero- 
logous growths^  aneurisms  from  anastomosis^  and  naevi  matemi,  and  has 
been  used  successfully,  by  M.  Bonnet,  in  a  case  of  aneurism  of  the 
subclavian  from  a  penetrating  wound.  Other  uses  of  it  have  been 
in  the  cure  o{  fistula  in  ano^  for  the  perforation  of  the  case  of  new 
bone  in  necrosis,  and  as  an  application  in  chancre. 

Application.     In  consequence  of  its  extreme  deliquescence,  it 

cannot  in  general  be  applied  alone,  as  it  would  be  impossible  to 

limit  its  operation  duly.    Dr.  Canquoin,  of  Paris,  who  was  mainly 

instrumental  in  introducing  it  into  use  as  a  caustic,  mixes  it  into  a 
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paste  with  wheat  flour  and  water.  The  paste  is  of  different  strengths, 
according  to  the  effect  desired,  containing  one  part  of  the  chloride 
with  from  two  to  five  parts  of  flour,  every  ounce  of  which  requires 
about  fifteen  drops  of  water.  It  is  applied  in  layers  of  from  one 
to  four  lines  in  thickness;  and,  in  tumours,  successive  applications 
are  made,  as  the  eschars  separate,  until  the  whole  diseased  structure 
is  removed. 

Dr.  Alexander  Ure,  of  Glasgow,  obviates  the  disposition  of  the 
caustic  to  ruD,  by  mixing  it  with  finely  powdered  anhydrous  sulphate 
of  lime,  which  has  the  property  of  absorbing  the  moisture.  It  is 
thus  more  accurately  limited  than  in  any  other  mode;  for  the  paste, 
made  of  a  suitable  consistence,  retains  its  form  for  a  long  time. 
The  duration  of  the  pain  is  thus  lessened,  as  the  liquid  chloride  is 
prevented  from  running  into  the  sound  parts.  When  the  cuticle  is 
sound  over  a  tumour  to  be  destroyed,  it  should  be  removed  by  a 
blister,  previously  to  the  application  of  the  caustic.  Dr.  Conway, 
of  Richmond,  Ya.,  who  recommends  the  chloride  of  zinc  in  chancre, 
applies  the  saturated  solution  formed  by  its  deliquescence  directly 
to  the  sore,  and,  if  it  has  been  too  freely  applied,  washes  it  off  with 
water,  which  may  be  most  readily  done  by  a  moist  sponge.  {V<l 
Jftrf.  and  Surg.  Joum,^  iv.  478.) 

Professor  Landolfi,  of  Naples,  recommends  strongly,  in  the  treat- 
ment of  malignant  tumours,  a  combination  of  the  chlorides,  of  which 
the  chloride  of  Iromme  is  the  chief,  and  that  on  which  he  appears 
mainly  to  rely.  lie  supposes  that  a  specific  power  is  exercised  by 
this  compound,  which  changes  the  nature  of  the  disease,  and  thus 
renders  it  curable.  His  latest  formula  consists  of  3  parts  of  chlo- 
ride of  bromine,  2  of  chloride  of  zinc,  1  of  chloride  of  antimony, 
and  1  of  chloride  of  gold,  which  are  to  be  mixed,  and  made  into  a 
paste  with  powdered  liquorice  root.  Considerable  success  is  claimed 
for  this  compound.   (See  Arch,  Gen.,  May,  1855,  p.  610.) 


VI.  CORROSIVE  CHLORIDE  OF  MERCURY. 

IIYDRARGYRI  CHLORIDUM  CORROSIVUM.   U,  S. 

Syn.  Corrosive  Sublimate. 

This  has  been  described  among  the  •  preparations  of  mercury  (ii. 
294).  Locally,  it  is  irritant,  and,  in  a  concentrated  state,  moderately 
caustic.  As  corrosive  sublimate  has  a  strong  affinity  for  albumen,  it 
is  not  impossible  that  it  may  operate  chemically  as  an  escharotic;  bat 
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T  am  disposed  to  think  that  its  action  is  in  part  at  least  dynamic;  as 
it  is  a  powerful  local  irritant,  and  its  corrosive  effect  is  greater  upon 
diseased  than  sonnd  tissue.  It  is  seldom  used  as  an  escharotic;  but 
chiefly  as  a  stimulant  and  alterative  application  in  cutaneous  erup- 
tions, chronic  mucous  inflammation,  and  indolent  or  specific  ulcers. 

There  is,  however,  one  affection,  in  which,  from  considerable  ex- 
perience of  its  good  effects,  I  would  strongly  recommend  it,  with  a 
view  to  a  caustic  effect.  Under  the  name  of  onychia  maligna^  we 
occasionally  meet  with  an  extremely  obstinate  ulcer,  situated  around 
the  nail  of  a  finger  or  toe,  attended  with  considerable  swelling,  of  a 
fetid  odour,  and  very  ill-conditioned  appearance,  which  frequently 
separates  the  nail,  and  seems  to  show  no  tendency  to  heal.  Formerly 
it  was  deemed  necessary  sometimes  to  amputate  the  finger  or  toe. 
I  have  never  met  with  a  case  which  refused  to  yield  to  the  following 
treatment,  which  originated  with  the  late  Dr.  Perkins  of  Philadel- 
phia, and  was  strongly  recommended  by  Dr.  Physick  in  his  lectures. 
Equal  parts  of  corrosive  sublimate  and  sulphate  of  zinc,  well  pow- 
dered, are  thoroughly  mixed ;  the  mixture  is  sprinkled  thickly  on 
the  ulcerated  surface,  so  as  to  cover  the  whole  of  it  deeply ;  a  pledget 
of  lint  thoroughly  wet  with  tincture  of  myrrh  is  placed  over  the 
powder;  and  the  whole  dressed  with  a  compress  and  bandage.  It 
is  of  little  consequence  what  alcoholic  liquid  is  used ;  the  object  of 
it  being  that  it  should  act  as  a  solvent  to  the  mercurial  salt.  I  have 
generally  substituted  laudanum  for  the  tincture  of  myrrh.  Severe 
pain  is  experienced,  which  ceases  in  half  an  hour  or  less;  and,  upon 
the  removal  of  the  dressings,  some  hours  afterwards,  an  eschar  is 
seen  to  have  formed,  covering  the  whole  surface  of  the  ulcer.  This 
is  thrown  off  in  the  usual  time,  and  a  healthy  surface  lefl,  which 
heals  without  diflSculty.  The  peculiar  merit  of  the  preparation 
seems  to  be,  that  the  escharotic,  dissolved  by  the  alcoholic  liquid, 
penetrates  to  every  part  of  the  diseased  structure  about  the  root  of 
the  nail,  and  everywhere  destroys  it.  Little  effect  is  produced  upon 
the  sound  fiesh.  Whether  the  chloride  would  answer  the  same  pur- 
pose without  the  salt  of  zinc,  I  do  not  know;  for  I  have  never  tried 
them  separately. 

As  a  local  stimulant  and  alterative,  corrosive  sublimate  is  a  good 
deal  used.  Dissolved  in  water,  in  the  proportion  of  from  five  to  ten 
grains  to  the  fluidounce,  it  is  an  excellent  application  to  syphilitic 
ulcers  of  the  fauces,  or  secondary  ulcers  of  the  same  character  else- 
where, which  seem  indisposed  to  heal  under  constitutional  treatment 
alone.    It  should  be  applied  by  means  of  a  camers-hair  pencil,  so  as 


788  UQAL  BmOUBBL  QPAKU 

not  to  toaoh  the  soand  pftrts.  Employed  in  the  8MiieWaj,kwDaUi 
probably  pxoTe  tueftil  in  other  indolent  ud  iU-cotiditkMMd  idoeni 
A  weaker  eolation,  containing  one  or  two  grains  to  the  floidooBeo^ 
may  be  naed  as  a  lotion  for  indolent  ontaneoiis  afieotionsy  requring 
a  gentle  stimnlation.  It  may  be  used  in  lepra  and  psoiriasifli  and  in 
acne  to  hasten  the  suppuration.  The  same  solntion  has  been  em- 
ployed to  destroy  insects  in  the  hair,  in  difierent  parts  of  the  body. 
A  still  weaker  solution,  containing  txom  an  eighth  to  half  of  a  grsin 
in  the  fluidounce,  is  used  as  a  colly rium  in  chronic  and  syphilUio 
ophthalmia,  as  a  gargle  in  venereal  sore-throat,  and  as  an  iujeotien 
in  gleet  and  leucorrhoea.  The  addition  of  alcohol  fitciUtates  the 
solution  of  the  salt  in  water,  and,  when  it  is  used  in  large  jm^xxr- 
tion,  this  addition  may  be  usefully  resorted  to. 

Trousseau  and  Pidoux  insist  strongly  on  the  efficacy  of  a  solutkm 
of  this  salt  in  pruritus  cf  the  vulva.  Thej  dissdye  1  part  of  ccffio- 
sire  sublimate  in  100  parts  of  alcohol,  and  direct  a  fluidrachm  of 
the  solution  to  be  added  to  a  pint  of  hot  water,  which  is  to  be 
employed  as  an  injection  or  lotion,  as  hot  as  it  can  well  be  borne. 
{I^it.  de  Thiroip^  4e  ed.,  L  206.) 

The  use  of  this  salt  in  baths  has  been  already  noticed  (ii  299). 


VII.  ACID  NITEATE  OF  MERCUltY. 

HYDRARGYBI  NITRAS  ACIDUM.— Hydrabgyri  Pbrnitra- 
Tis  Liquor.  —  Solution  of  Pemitrate  of  Mercury. 

This  is  prepared,  according  to  the  directions  of  the  Dnblin  Col- 
lege, by  dissolving  two  avoirdupois  ounces  of  mercury  in  a  fluid- 
ounce  and  a  half  of  pure  nitric  acid,  diluted  with  an  equal  measure 
of  water,  and  evaporating  to  the  bulk  of  two  fluidounces  and  a 
half.  The  preparation  consists  of  deutoxide  of  mercury  neutralized 
by  nitric  acid,  with  a  considerable  portion  of  the  acid  in  excess. 

It  is  a  powerftdly  irritant  and  caustic  liquid,  highly  esteemed  by 
some  practitioners  in  Europe,  where  it  has  hitherto  been  much  more 
used  than  in  the  United  States.  It  is  employed  in  tupus^  in  which 
it  is  considered  as  one  of  the  best  applications,  in  uloeratian  of  the 
neck  ^  the  uierua^  in  oanceraue  and  sloughing  ulcers^  carbuncles, 
molesj  nssvi  matemi,  &a  To  hasten  or  abort  the  indolent  pus- 
tules of  acne^  and  to  produce  a  similar  e£foct  in  large  furuncles^  it 
has  also  been  recommended ;  a  minute  drop  in  the  former,  and  a 
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fall-sized  drop  in  the  latter,  being  applied,  by  means  of  a  fine  brush, 
to  the  apex  of  the  little  tumours.  {Med.  Times  and  Gaz^  Jan.  1855, 
p.  9.)  In  all  these  cases,  the  liquid  caustic  is  best  applied  by  means 
of  a  glass  brush,  which  is  unafiected  by  the  acid.  It  has  sometimes 
produced  ptyalism,  through  absorption. 


VIII.  DRIED  ALUM. 

ALUMEN   EXSICCATUM.   U.  S.,  Lmd^  JW.— Alumen  Sicca- 

TUIC  Dvb. 
Syn,  Bamt  Alum.  —  Alamen  Ustom. 

This  is  prepared  by  exposing  crystallized  alum  (i.  134)  to  a  mo- 
derate heat,  until  the  water  of  crystallization  is  driven  ofiT,  and  then 
rubbing  it  to  powder.  It  is  necessary  not  to  urge  the  heat  too  far, 
as  otherwise  a  part  of  the  sulphuric  acid  may  also  be  driven  off. 

Dried  alum  is  a  white  powder,  of  a  very  strongly  astringent 
taste,  and  slowly  soluble  in  water.  It  difiers  from  the  crystallized 
salt  simply  by  the  want  of  water  of  crystallization,  and  some  modi- 
fication in  its  molecular  condition. 

It  is  a  very  mild  escharotic,  scarcely  affecting  parts  covered  with 
the  cuticle,  and  only  moderately  the  living  healthy  tissue ;  but  act- 
ing with  considerable  energy  on  newly  formed  fungous  growths. 
It  is  used  chiefly  to  repress  fungous  granulations,  or  proud  flesh  in 
ulcers.  In  these  cases,  however,  it  does  something  more  than  de- 
stroy the  exuberant  granulations.  By  its  astringency  it  counter- 
acts the  relaxation  which  occasions  this  sort  of  growth,  and  thus 
favours  the  healing  of  the  ulcers.  It  is  simply  sprinkled  on  the 
diseased  surface,  so  as  to  cover  it  with  a  thin  layer  of  the  powder. 
It  is  particularly  useful  in  the  fungous  ulcers  following  burns. 


IX.  THE  MINERAL  ACIDS. 

Though  differing  much  in  power,  most  of  these  acids  act  in  a 
similar  manner  as  escharotics.  They  rapidly  destroy  the  cuti- 
cle, and  then  act  with  great  energy  on  the  parts  beneath,  decom- 
posing them  through  chemical  affinities  for  their  constituents,  and 
quickly  producing  extensive  sloughs,  if  allowed  to  continue  in  con- 
tact with  the  parts.  In  consequence  of  their  liquid  form,  their  action 
cannot  be  so  easily  limited  as  that  of  the  solid  escharotics;  and 
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the  extent  of  their  effects  cannot  be  so  well  estimated.  They  are, 
therefore,  comparatively  little  used ;  but,  from  the  rapidity  of  their 
action,  they  are  occasionally  resorted  to  in  urgent  cases,  especially 
when  it  is  desirable  to  denude  an  extensive  surface  of  the  cuticle. 
In  violent  stomachic  affections,  in  which  life  is  in  imminent  danger, 
one  of  these  acids  may  be  applied  to  the  epigastrium,  so  as  to  sepa- 
rate the  epidermis.  Great  caution  is  necessary  not  to  allow  their 
action  to  proceed  too  far,  and,  as  soon  as  the  desired  effect  is 
produced,  to  neutralize  the  remaining  acid,  by  washing  the  sur- 
face over  with  a  weak  solution  of  one  of  the  alkaline  car- 
bonates. The  denuded  surface  may  then  be  dressed  with  either 
simple  cerate  or  resin  cerate,  according  as  it  may  be  desirable 
to  promote  healing,  or  to  sustain  inflammation.  In  consequence  of 
the  powerful  chemical  action  of  the  acids  on  organic,  and  on  many 
mineral  substances,  it  is  somewhat  difficult  to  apply  them  neatly. 
A  sort  of  brush,  however,  for  the  purpose  may  be  made  by  wrap- 
ping old  linen  around  the  end  of  a  stick,  securing  it  with  a  string, 
and  ravelling  the  projecting  border.  Eecently  glass  brushes  have 
been  introduced  into  use,  and  are  admirably  adapted  to  the  pur- 
pose of  applying  liquid  caustics.  They  may  be  made  very  small, 
so  as  to  confine  the  application  to  a  point,  or  in  various  degrees 
larger,  so  as  to  spread  it  more  rapidly  over  broad  surfaces. 

1.  STTLFHTJEIC  ACID. — AciDUM  Sulphuricum. 

The  concentrated  acid  acts  with  vast  energy  as  an  escharotic  In 
its  first  operation^  it  whitens  the  parts  by  forming  a  compound  with 
the  albumen,  but  in  the  progress  of  its  action  blackens  them,  pro- 
bably by  a  kind  of  charring  process,  which  liberates  the  carbon.  It 
is  very  rarely  used  in  this  state.  For  the  denudation  of  the  skin 
above  referred  to,  nitric  or  muriatic  acid  is  preferable  in  conse- 
quence of  their  less  energetic  action.  In  cases,  however,  of  entropiuin 
and  edropium,  or  inversion  and  eversion  of  the  eyelid,  the  acid  has 
been  employed  by  some  eminent  British  surgeons;  being  applied,  in 
the  former  case,  upon  the  skin  on  the  outside  of  the  lid,  and  in  the 
latter,  to  the  exposed  mucous  surface.  Of  course,  in  each  case,  great 
care  is  taken  not  to  allow  its  action  to  extend  too  far.  It  operates 
advantageously  in  the  affection,  through  the  contraction  which  at- 
tends the  healing  of  the  ulcer,  left  after  the  separation  of  the  eschar. 

Much  diluted^  the  acid  has  been  used  as  a  gargle  in  sore-throat,  as 
a  mouth-wash  in  ptyalism,  and  as  a  tonic  and  astringent  application 
to  indolent  ulcers  and  cutaneous  eruptions.  From  half  a  fiuidrachm 
to  two  fluidrachms  may  be  added  to  a  pint  of  water.  An  oinimetU 
prepared  by  mixing  a  drachm  of  it  with  an  ounce  of  lard  has  been 


BB0HAROTIC8.— NITBIO  AOID.— MUEIITIC  ACID. 


791 


I  cntaneoas  eruption!).  It  occasions  inflammation  and  some- 
nlceration,  and  should  bo  weakened  when  used  for  eruptions 
qual  weight  of  krd.  In  this  feebler  form,  it  has  been  em- 
k  as  3  rubefacient  liniment  in  rheumatism  of  the  joints,  &c. 
I  wick  saffron  to  the  consistence  of  a  paste,  it  has  been  em- 
ij«d  by  Velpeau  as  an  escharotic,  and  found  to  answer  well. 

§ft'  HrnilC  ACID. — ACIDDH  NiTRICtJH. 

)  is  also  powerfully  escharotic,  though  less  so  than  the  sul- 

Uio  acid.    It  stains  the  cuticle  yellow  before  destroying  it,  and 

ts  the  same  hue  to  other  tissues.    It  operates  no  doubt  in  some 

lUre  by  oxidizing  the  constituents  of  the  part  destroyed.    In  its 

ncentrated  state,  it  has  been  used  for  denuding  the  cvticle,  to  de- 

rey  warts  and  the  cnixti  of  favus  or  porrigo,  as  an  application  to 

iagedenic  ulcera,  and  to  decompose  the  poison  in  the  biles  of  rabid 

mmals.     It  is  said  to  be  peculiarly  useful  in  phagedenic  ulcers,  to 

■  the  whole  surface  of  which  it  is  applied,  so  as  to  form  a  firm  dry 

I  crust.     To  restrict  its  action,  the  parts  around  should  be  protected 

[  by  resin  cerate  or  plaster.     Er.  Ilenry  Smith,  of  London,  strongly 

mmendd  it  in  certain  cases  of  piles,  with  a  prolapsed  condition 

of  the  rectum,  and  an  unhealthy  and  vascular  state  of  the  mucous 

I  membrane.    The  strong  acid  is  applied  freely  to  the  diseased  mem- 

I  brane,  ami  occasions  a  good  deal  of  pain  at  first;  but,  after  the 

I  aubsidence  of  this,  there  is  little  further  suffering.   (See  Lond.  Med. 

\  THmea  ond  Oaz^  Aug.  1854,  p.  185.) 

Largely  diluted,  it  has  been  used  as  a  wash  fdr  indoUnt,  carious, 
Yshugking,  and  otherwise  illcmditioned  ulcers;  and,  in  the  form  of 
kftn  ointment,  in  chronic  skin  diseases,  especially  impetigo  in  its 
k'Sdyanced  stages.  (See  vol.  i.,  p.  373.) 

3,  MTTBIATIC  ACID.— AciDUM  MUKIATICUM. 

Muriatic  acid  is  aa  energetic  caustic,  but  less  so  than  either  of 

Ithe  preceding,  as  its  chemical  reactions  with  the  tissues  arc  not  so 

I  powerful.     It  has  been  used  to  denude  the  cuticle,  and  as  an  appli- 

I'Catiou  to  pseudomembranous  exudations  in  the  mouth  and  fauces, 

nn  which  it  was  highly  esteemed  by  Bretonneau,  though  now  super- 

leeded  by  nitrate  of  silver.     It  has  also  been  used  in  ulcers  of  the 

ft  mouth,  especially  those  denominated  cancrum  oris.     Diluted,  it  is 

ftjlised  as  a  gargle  in  the  sore-throat  of  malignant  scarlet  fever.    For 

nbia  purpose,  one  or  two  fluidrachms  may  be  added  to  half  a  pint 

of  vater.   An  objection  to  this  and  other  acid  gargles  is,  that  they 

4  liable  to  injure  the  teeth. 
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ProbftUj  all  that  oaa  be  alfoctod  by  I 
be  gained  &om  the  eecbarotios  above  ( 
other  Bobstaneea,  beoidea  thoae  mentiono 
and  have  been  mora  or  leaa  need.  The  1 
of  the  least  valaelen  among  them. 

The  atrongor  toluiion  vf  amtntmia,  if  all 
with  the  skin  a  fev  miDatea  longer  thai 
aayjrom  ten  to  fifteen  nunatei^  will  pnx 
used  for  this  purpose  in  oases  of  great  ni 
droit  </  aoda  is  little  Icm  efficient  than  o 
has  escharotio  properties,  and  has  oooaso: 
ulcers.  The  chhnda  </toda  and  Umt  hav 
as  also  have  the  carbonaiet  of  the  aVealiti. 
tions,  eKhride  <^  anUmony  or  buUer  tf  ta»i 
and  red  caidt  ^  mercary  may  be  added  fa 
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CHAPTER  III. 
Local  Remedies  acting  Mechanically. 

These  may  be  distributed  into  the  four  classes  of  diluents^  demul- 
cents,  emollients,  and  protectives,  CompressiDg  agents  might  be  added ; 
as  also  the  measures  employed  to  regulate  position;  but  it  is  the 
result  in  these  cases,  and  not  the  means  used  to  produce  it  that  is 
remedial;  and  the  latter  are  so  closely  dependent  on  manipulation 
for  their  efficiency,  that  they  belong  rather  to  the  category  of  sur- 
gical instruments  than  of  remedies. 


DILUENTS. 

These  are  drinks  which  simply  dilute  the  various  liquids  of 
the  body,  without  dynamically  modifying  its  condition  or  func- 
tions. Water  is  really  the  only  diluent;  for,  however  it  may  be 
qualified,  in  relation  to  sensible  or  nutritive  properties  by  the 
substances  added,  though  it  may  be  made  more  grateful  to  the 
palate,  and  may  accomplish  other  purposes  incidentally,  it  is  obvious 
that  these  additions  do  not  afiect  the  characteristic  result.  Nor  is 
there  any  other  liquid,  so  indifierent  in  its  effects,  as  to  be  a  fit 
substitute  for  water  for  this  special  purpose.  Even  water  itself  is 
not  without  positive  dynamic  effects  on  the  system.  I  have  already 
shown  that,  in  excess,  it  is  directly  and  universally  sedative,  and 
may  even  be  made  to  reduce  the  vital  actions  to  a  point  incompati- 
ble with  life.  It  is  only  when  in  exact  correspondence  with  the 
wants  of  the  system  that  it  is  indifferent  in  its  operation,  neither 
elevating,  depressing,  nor  perverting  the  normal  actions.  As  a 
pure  and  exclusive  diluent,  therefore,  it  must  be  given  only  in  cor- 
respondence with  these  wants;  but  it  almost  always  happens  that, 
when  there  is  an  indication  for  dilution,  there  is  no  contraindication 
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instances  too,  when  the  blood  is  thickened  by  loss  of  its  serosity, 
the  water  answers  a  good  purpose  by  restoring  the  normal  fluidity. 
On  this  principle,  it  probably  does  good  in  cholera. 

When  thrown  out  with  the  secretions,  we  find  the  diluents  pecu- 
liarly useful  in  irritative  diseases  of  the  urinary  organs,  and  in 
acrid  states  of  the  urine.  Hence  their  beneficial  effects  in  nephritis, 
pyelitis,  cystitis,  urethritis,  various  forms  of  gravel,  and  strangury 
from  acrid  impregnation  of  the  urine,  as  under  the  use  of  cantha- 
rides  or  the  oil  of  turpentine. 

As  regards  their  effects  in  thinning  inspissated  liquids,  there  is 
reason  to  think  they  are  occasionally  more  or  less  beneficial  in 
fifitcilitating  the  discharge  of  most  of  the  secretions;  as  of  the  tena- 
cious mucus  from  the  bronchial  tubes,  the  inspissated  bile  from  the 
biliary  ducts,  and  the  thickened  urine  from  the  uriniferous  tubules 
of  the  kidneys. 

In  the  administration  of  these  liquids  regard  should  be  had  to  the 
choice  of  the  patient,  the  demands  of  the  stomach,  and  various 
coincident  indications.  Sometimes  pure  water  is  preferable  to  any 
form  of  admixture.  Generally  it  may  be  rendered  more  agreeable 
to  the  palate  by  saccharine  and  acidulous  additions,  and  various 
flavouring  substances,  and  may  be  made  the  vehicle  of  sufficient 
nutrition  to  the  system,  by  dissolving  in  it  some  gummy  or  amy- 
laceous substance.  In  febrile  diseases,  acids  are  not  only  grateful, 
but  useful  as  refrigerants.  In  irritable  states  of  the  stomach, 
carbonic  acid  water  is  often  a  very  appropriate  and  useful  adjuvant. 
In  debility,  the  diluent  may  be  renderent  somewhat  stimulant  by 
wine  or  spirit. 

As  examples  of  drinks  of  this  kind,  of  which  the  practitioner 
cannot  have  too  many  at  his  command,  to  meet  the  wants  and 
caprices  of  the  patients,  or  the  various  calls  of  disease,  may  be 
mentioned,  molasses  and  water,  sugared  water,  toast-water,  barley- 
water,  solutions  of  gum  arabic,  arrowroot,  tapioca,  or  sago,  infusions 
of  flaxseed,  slippery-elm,  benne  leaves,  and  sassafras  pith,  lemonade, 
orangeade,  apple- water,  tamarinds  and  water,  currant  or  blackberry 
jelly  diffused  in  water,  and  carbonic  acid  water;  and  not  a  few  others 
might  be  mentioned.  As  a  general  rule,  they  should  be  adminis- 
tered cool  or  cold,  and  in  small  quantities  at  a  time;  though  con- 
ditions sometimes  exist,  in  which  both  these  directions  may  be 
contravened  with  propriety;  as  for  example  in  sick-headache,  in 
which  a  tumblerful  of  warm  water  is  more  useful  than  an  equal 
quantity  taken  cold,  and  in  repeated  draughts. 
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DEMULCENTS. 

These  are  substances  of  a  bland  unirritating  character,  soluble 
in  water,  and  capable  of  imparting  to  that  fluid  more  or  less  vis- 
cidity or  adhesiveness.  They  generally  consist  of  gummy,  saccba- 
rine,  or  farinaceous  substances,  or  of  two  or  more  of  these  com- 
bined. 

Therapeutically  they  operate  in  three  ways;  1.  by  covering  over 
and  sheathing  irritated  surfaces,  and  thus  protecting  them,  in  some 
degree,  from  the  contact  of  acrid  or  irritating  materials;  2.  by 
retaining  the  surfaces  in  a  moist  state  essential  to  a  proper  perform- 
ance of  their  functions;  and  8.  by  mingling  with  acrid  sabstanoes, 
and  obtunding  their  acrimony. 

1.  So  far  as  concerns  their  first  method  of  action,  they  corre- 
spond with  the  class  which  I  propose  to  call  protectives;  and  I  shall 
postpone  a  full  consideration  of  the  principles  by  which  their 
therapeutic  results  are  produced,  till  we  come  to  the  considera- 
tion of  that  class.  Examples  of  their  efifects  in  this  way  are  afforded 
in  the  relief  of  cough,  obtained  by  holding  gum  arabic  in  the 
mouth,  and  swallowing  it  as  it  slowly  dissolves  in  the  saliva;  and 
in  the  alleviation  of  inflammation  of  the  conjunctiva,  by  mucilage 
of  sassafras  pith  introduced  into  the  eye.  In  the  former  case  the 
mucous  membrane  of  the  fauces,  and  in  the  latter  the  conjunctiva, 
are  protected  against  the  influence  of  the  air,  which  tends  to  sustain 
the  inflammatory  condition. 

2.  The  second  principle  of  action,  so  far  as  the  demulcents  are 
concerned,  is  more  efficient.  Inflammation  of  the  exposed  surface 
is  generally  attended  with  more  or  less  diminution  of  secretion, 
and  with  a  corresponding  degree  of  dryness.  The  pliability  and 
softness  of  the  tissues,  produced  by  a  due  degree  of  moisture,  is 
essential  to  the  performance  of  their  functions.  The  movements 
necessary  everywhere  for  the  performance  of  function,  cannot  be 
duly  effected  in  a  rigid  and  hardened  condition  of  the  parts.  But 
attempts  at  these  movements  are  always  made,  and,  without  accom- 
plishing their  intended  object,  they  excite  irritation  and  sustain 
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inflammation,  possibly  by  friction,  possibly  by  rupture  of  the  minute 
and  rigid  fibrils  of  the  tissue.  Suppose,  with  a  diseased  and  stiff- 
ened condition  of  the  skin  in  the  ham,  or  the  flexure  of  the  elbow, 
we  should  nevertheless  move  these  joints  in  the  performance  of 
thelir  respective  offices;  we  should  have,  in  the  cracks,  the  hemor- 
rhage, the  inflammation,  which  would  certainly  follow,  an  illustra- 
tion, upon  a  large  scale,  of  what  may  be  supposed  to  take  place 
in  the  invisible  molecular  movements  of  a  tissue,  deprived  of  its 
due  amount  of  moisture,  and  consequent  mobility.  Hence,  an  in- 
flammation in  the  exposed  mucous  membranes  and  skin  has  a  tend- 
ency to  sustain  itself  by  the  condition  of  the  tissue  it  produces; 
and,  if  we  can  artificially  correct  that  condition,  we  remove  one  great 
source  of  irritation,  and  favour  the  influences  which  tend  towards 
health.  Every  one  knows  how  much  relief  is  obtained  in  the  dry 
skin  of  erysipelas,  and  the  dry  mouth  and  throat  of  angina,  by  keep- 
ing the  parts  constantly  moistened.  Demulcents  enable  us,  in  a  good 
measure,  to  accomplish  this  object,  either  through  their  own  essen- 
tially moist  nature,  as  in  the  instance  of  glycerin,  or  by  the  tenacity 
with  which  they  hold  on  to  the  water  in  which  they  are  dissolved, 
or  which  is  incorporated  with  them,  as  in  the  mucilage  of  flaxseed  or 
slippery  elm.  It  is  not  by  any  immediate  influence  of  its  own,  that 
the  gummy  substance  gives  relief.  It  merely  acts  the  mechanical 
part  of  retaining  the  requisite  moisture. 

There  is  another  method  in  which  water  acts  in  the  relief  of  in- 
flammation, besides  that  of  maintaining  the  necessary  physical  con- 
dition of  the  tissue;  it  is  by  the  direct  sedative  influence  which  it 
exerts  when  in  excess,  and  which  has  been  already  fully  discussed 
under  the  general  head  of  sedatives. 

8.  The  third  principle  of  action,  with  the  demulcents,  is  the  in- 
fluence they  have  upon  the  irritating  cause.  We  all  know  that  by 
mixing  an  acrid  substance  with  gum  or  sugar,  it  loses  its  sharpness 
of  impression  on  the  palate  in  much  larger  degree  than  could  be 
explained  from  the  mere  dilution.  Its  particles,  becoming  mingled 
with  those  of  the  viscid  matter,  have  less  facility  of  movement  than 
before,  and  come  into  contact  by  fewer  points  with  the  impressible 
membrane.  So  it  is  also  with  other  tissues  beside  that  of  the  organ 
of  taste.  The  influence  of  an  irritant  is  almost  universally  dimin- 
ished and  obtunded  by  demulcent  admixture.  Acrid  medicines, 
when  swallowed,  not  only  affect  the  taste  less  when  mixed  with 
demulcent  matter,  but  the  stomach  also.  Besides,  when  demulcents 
are  swallowed,  they  mingle  with  the  acrid  contents  of  the  stomach. 
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and  possibly  of  the  bowels,  and  moderate  the  irritant  influence  these 
contents  exercise  on  the  mucous  membrane.  Injected  into  the 
bladder,  the  vagina,  the  rectum,  the  ear,  the  nostrils,  they  prodooe 
the  same  effect  in  obtunding  the  acrimony  of  the  morbid  secre- 
tions in  these  parts,  and  diminish  their  injurious  reaction  on  the 
tissues  that  produced  them,  or  over  which  they  pass. 


The  therapeutic  deduction  from  the  above  considerations  is  oh- 
vious.  Demulcents  are  extremely  useful  as  remedies  in  inflamma- 
tion and  vascular  irritation ;  and  it  is  for  their  beneficial  effects  in 
these  conditions  that  they  are  used  as  medicines.  They  relieve  in- 
flammation or  irritation,  by  protecting  the  diseased  part,  in  some 
degree,  against  the  irritant  action  of  the  air  and  other  external 
agents;  they  enable  us  to  keep  the  parts  moist,  and  obviate  the  mis- 
chievous effects  which  result  from  the  opposite  condition ;  and  they 
diminish  the  irritant  action  upon  an  inflamed  part  of  substances, 
the  contact  of  which  they  cannot  wholly  prevent. 

Incidentally,  they  have  another  advantage  in  the  treatment  of 
inflammatory  diseases ;  that  they  afford,  namely,  precisely  the  kind 
of  food  which  the  circumstances  of  the  case  require,  in  the  highest 
state  of  excitement.  Gum,  sugar,  and  starch  are  exactly  the  articles 
of  diet  suitable  in  the  early  stages  of  inflammations,  and  inflamma- 
tory fevers. 


We  may  conveniently  recognize  three  types  of  demulcent  matter, 
and  treat  of  the  varieties  under  these  respectively.  They  may  be 
often  mixed  in  nature ;  but  we  shall  find  that  they  are  sufiicienUj 
distinct  to  enable  us  conveniently  to  make  this  arrangement.  The 
demulcents,  then,  will  be  treated  of,  under  the  heads  of  mucilagi- 
nous, saccharine,  and  amylaceous  substances. 


1.  Mucilaginom  Substances. 

By  the  term  mucilage  is  here  meant  a  solution,  or  an  apparently 
liquid  state  of  gummy  matter.  There  are  two  sets  of  substanoeB 
belonging  to  this  category,  one,  those  in  which  the  gummy  matter 
has  been  isolated,  and  is  kept  in  that  state,  as  gum  arabic  and 
tragacanth ;  the  other  in  which  it  is  still  contained  in  the  plants  or 
parts  of  the  plants  affording  it,  and  from  which  it  mngt  be 
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for  use  by  water,  as  flaxseed  and  slippery  elm.  It  must  be  uuder- 
stood,  too,  that  the  gummy  matter  is  not  identical  in  the  different 
medicinal  substances  consisting  of  or  containing  it,  but  that  it  is 
chemically  more  or  less  distinct  in  all.  I  shall  treat  first  of  the 
isolated  gums,  and  afterwards  of  the  others,  but  without  further 
distinction. 

I.  GUM  ARABIC. — AcACiA.  U.S.,  Lond.,  Dub, — GuMMi 
AcAciiE.  Ed. 

Origin.  This  is  the  concrete  exuded  juice  of  different  species  of 
Acacia,  thorny  shrubs  or  trees,  growing  in  various  parts  of  Africa 
and  Arabia.  The  Acacia  vera  and  A.  Arabica  have  been  usually 
considered  as  the  most  abundant  sources  of  it.  The  gum-producing 
species  generally  grow  in  the  deserts,  and  yield  their  product  during 
the  dry  season,  when  the  juice  exudes  through  fissures  in  the  bark, 
and  hardens  on  the  surface.  The  finest  is  brought  from  Upper 
Egypt  and  Nubia,  and  being  exported  from  Alexandria,  is  usu- 
ally called  Turkey  gum.  Other  varieties  are  brought  into  the 
market,  under  the  designations  of  Senegal,  India,  and  Barhary  gums, 
&c.  Though  portions  of  these  are  of  excellent  quality;  yet,  on  the 
whole,  the  Turkey  gum  is  the  purest  and  best  for  ipedical  use,  and 
should,  I  think,  be  exclusively  kept  for  such  purposes  in  the  shops. 

Properties.  When  unbroken,  gum  arable  is  in  pieces  of  irregular 
size  and  shape,  usually  roundish,  and  either  translucent,  or  of  a 
somewhat  opaque  appearance,  in  consequence  of  innumerable 
minute  cracks  or  fissures  with  which  they  are  pervaded.  Each 
separate  fragment,  however,  of  such  pieces  is  transparent.  The 
best  variety  generally  comes  to  us  already  broken  into  small  angu- 
lar fragments,  which  are  beautifully  shining,  of  a  whitish  colour, 
sometimes  tinged  with  yellowish  or  reddish-brown,  hard,  brittle, 
and  of  a  glossy  fracture-  The  powder  is  purely  white.  Gum 
arabic  is  inodorous,  of  a  very  feeble  slightly  sweetish  taste,  very 
soluble  in  water  both  hot  and  cold,  and  insoluble  in  alcohol, 
ether,  or  the  oils.  Alcohol  precipitates  it  from  a  strong  aqueous 
solution.  Pieces  of  it  held  in  the  mouth  slowly  dissolve  in  the 
saliva.  A  solution  of  it  precipitates  a  solution  of  subacetate,  but 
not  of  acetate  of  lead,  is  gelatinized  by  sesquichloride  of  iron,  and 
precipitated  by  nitrate  of  mercury. 

Chmposilion,  dc.  Gum  arabic  consists  of  arabin  or  pure  gttm^  with 
aome  uncombined  water,  and  a  little  saline  matter,  yielding,  when 
the  gam  is  burned,  about  three  per  cent,  of  ashes.  Arabin  or  pure 
gum  is  oomposed  of  carbon,  hydrogen,  and  oxygen,  the  last  two 
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ingredients  being  in  mutually  saturating  proportions,  so  tbai  the 
gum  may  be  said  to  be  a  compound  of  carbon  and  water. 

If  perfectly  dry,  gum  arabic  may  be  kept  any  length  of  time 
unchanged.  Its  solution,  which  is  usually  called  mucilage,  speedily 
becomes  sour  on  exposure,  especially  in  warm  weather,  in  conse- 
quence of  the  production  of  acetic  acid. 

Effects  and  Uses.  As  regards  any  dynamic  operation  on  the 
system,  gum  arabic  is  probably  quite  inert.  It  is  simply  a  very 
bland  article  of  food,  of  comparatively  slight  nutritious  power. 
As  a  demulcent,  it  has  the  properties  belonging  to  the  class;  bat, 
retaining  water  with  less  tenacity  than  some  other  gummy  sub- 
stances, and  becoming  hard  and  stiff  upon  the  drying  of  its  solution, 
it  is  not  well  adapted  for  application  to  the  exterior  surface  of  the 
body.  But  for  internal  use  it  is  one  of  the  best,  perhaps,  upon  the 
whole,  the  best  of  the  demulcents,  and  is  among  those  which  are 
most  used.  A  lump  of  it  held  in  the  mouth,  and  allowed  slowly 
to  dissolve,  answers  an  excellent  purpose  in  allaying  coughs 
dependent  on  irritability  of  the  fauces,  and  in  soothing  the  inflamed 
membrane  in  anginose  cases.  The  solution  may  be  used  in  all 
acute  febrile  and  inflammatory  cases,  and  is  particulary  adapted  to 
inflammation  of  the  mucous  membrane  of  the  stomach  and  bowels. 
To  cases  in  which  acrid  poisons  have  been  swallowed,  it  is  highly 
appropriate.  It  is  also  used  freely  in  inflammatory  conditions  of 
the  bronchial  and  urinary  passages ;  but  I  am  not  confident  that, 
in  these  affections,  it  operates  in  any  other  way  than  by  pure 
dilution,  in  other  words  by  the  quantity  of  water  taken  with  il 
It  not  only  acts  as  a  demulcent,  but  affords  also  the  kind  of  diet 
adapted  to  the  highest  stage  of  febrile  and  inflammatory  excite- 
ment. To  children  it  is  peculiarly  well  suited,  in  both  these 
capacities,  in  consequence  of  its  want  of  taste. 

For  ordinary  use,  an  ounce  of  the  gum  may  be  dissolved  in  a 
pint  of  water.  If  preferred,  the  solution  may  generally  be  fla- 
voured with  sugar  and  lemon-juice.  In  almost  all  cases,  it  should 
be  taken  cold. 

Gum  arabic  is  also  much  used  for  suspending  insoluble  sub- 
stances, whether  solid  or  liquid,  in  water,  for  the  convenience  of 
administration ;  and  in  the  preparation  of  pills.  Two  drachms  of 
it  may  be  used  in  a  mixture  of  six  fluidounccs. 

The  Mucilage  of  Gum  Arabic  (MuciLAGO  AcACl^,  U.S.^  Dui,: 
MiSTURA  Acacia,  Loud,;  Mucilago,  Ed^  is  an  officinal  prepara- 
tion, made,  according  to  the  U.  S.  Pharmacopoeia,  by  dissolving 
four  ounces  of  the  gum  in  half  a  pint  of  boiling  water.    Each 
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9aidounce  contains  half  an  ounce  of  the  gum ;  and  half  a  fluid- 
)unce  may,  therefore,  be  prescribed  in  preparing  a  mixture  or 
smulsion  of  six  fluidounces.  When  the  powder  to  be  suspended 
ls  heavy,  a  larger  proportion  may  be  used. 

Under  the  name  of  gum  pectoral^  a  demulcent  compound  is  pre- 
pared by  dissolving  equal  parts  of  gum  and  sugar,  and  evaporating 
the  solution.  It  dissolves  more  slowly  than  gum,  and  on  this 
account,  as  well  as  for  its  flavour,  it  is  often  used  for  the  purposes 
of  a  demulcent  lozenge  in  catarrhs  and  sore-throat. 

II.  GUM  MESQUITE. 

Under  this  name,  a  product  has  recently  been  introduced  to  the 
notice  of  the  public,  which  promises,  at  some  future  time,  to  become 
an  important  article  of  commerce,  and  a  useful  medicine.  It  was 
brought  from  New  Mexico  by  Dr.  Geo.  G.  Shumard,  of  the  U.  S. 
Army,  who  accompanied  an  expedition  sent  by  the  government 
into  the  Indian  country,  under  the  command  of  Captain  Marcy.  It 
was  obtained  from  a  tree  belonging  to  the  same  family  as  the 
Acacia,  which  extends  through  vast  regions,  and  is  capable  of  yield- 
ing an  unlimited  supply  to  commerce.  The  juice  exudes  sponta- 
neously, and  hardens  on  the  bark. 

As  it  has  come  under  my  notice,  it  is  in  irregular  roundish 
pieces,  of  various  size,  and  of  different  hues,  from  colourless  trans- 
parency to  a  dark  amber-brown.  Some  of  the  pieces  have  the  fis- 
sured appearance  of  the  Turkey  gum.  Examined  by  Professor 
Procter,  it  was  found  to  resemble  gum  arabic  in  its  solubilities,  but 
to  differ  from  that  principle  in  some  of  its  chemical  reagencies. 
Thus,  it  does  not,  like  that  gum,  precipitate  a  solution  of  subace- 
tate  of  lead.  {Am,  Joum.of  Pharm,fXxy\u  14  and  223.)  Dr.  Camp- 
bell Morfit,  of  Baltimore,  found  it  to  coincide  closely  with  gum 
arabic  in  composition.  {Am,  J.  of  Set,  and  Arts,  2d  ser.,  xix.  263.) 

On  the  whole,  it  is  probable  that  this  gum  will  be  found  to 
answer  the  same  purposes  as  gum  arabic  in  medicine  and  phar- 
macy; and  it  has  this  considerable  advantage,  that  it  may  be  mixed, 
without  precipitation,  with  solution  of  subacetate  of  lead,  to  which 
it  may  thus  impart  demulcent  properties.  There  is  no  other  known 
gummy  substance  of  which  this  can  be  said. 

III.  TRAGACANTH. — Tragacantha.  U.  S.,  Lond,,  Ed., 
Dab, 

Tiiis  is  a  concrete  exudation  from  Astragalus  verus^  and  perhaps 
other  species  of  Astragalus,  small  prickly  shrubsi  growing  in  Ana- 
tolia, in  Asia  Minor,  where  the  drug  is  colleefeed.- 
VOL.  ir.— 51 
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It  is  in  pieces  of  various  shape  and  size,  usually  contorted,  flat 
or  filamentous,  oblong  or  roundish,  extended  or  rolled  up,  of  a 
whitish,  yellowish,  or  brownish- white  colour,  slightly  transluoent, 
and  of  a  somewhat  horny  consistence.  It  is  inodorous,  and  nearly 
tasteless.  Its  powder  is  white.  In  contact  with  water,  it  absorbs 
that  fluid,  swells  up  very  greatly,  and  assumes  a  soft  pasty  consist- 
ence, but  does  not  wholly  dissolve.  It  consists  apparently  of  two 
ingredients,  one  soluble,  and  resembling  if  not  identical  with  pure 
gum,  the  other  softening  and  swelling  up,  but  not  dissolving  in 
water.  The  latter  has  been  called  tragacanihin^  but  is  probably 
identical  with  bassorin.     Tragacanth  is  insoluble  in  alcohol: 

In  medicine,  it  is  used  almost  exclusively  as  an  ingredient  in 
lozenges,  in  the  preparation  of  which  it  is  very  useful,  by  its  great 
tenacity  and  imperfect  solubility,  which  causes  them  to  dissolve 
slowly  in  the  mouth.  It  is  also  used,  in  consequence  of  its  viscid- 
ity, in  the  suspension  of  heavy  powders. 

IV.  FLAXSEED. — LiNUM.  U.  S.,  Dub. — LiNi  Semen.  Land. 
— LiNi  Semina.  Ed. 

It  is  scarcely  necessary  to  state  that  this  is  the  product  of  the 
common  flax  plantj  or  Linum  usitatiasimxim.  The  appearance  of  the 
seeds  is  too  well  known  to  require  description.  I  shall  content 
myself  with  calling  attention  to  the  properties,  which  render  them 
valuable  as  a  medicine. 

The  seeds  of  flax  contain,  in  their  investing  coat,  a  large  quan- 
tity of  mucilaginous  matter,  which  is  imperfectly  extracted  by  cold, 
but  readily  and  abundantly  by  hot  water,  forming  a  thick  mucilage. 
When  this  is  evaporated  to  dryness,  the  residue  is  found  to  consist 
of  a  portion  soluble  in  water,  which  is  probably  gum,  and  another 
insoluble,  but  swelling  up  and  softening  like  the  insoluble  matter 
of  tragacanth.  The  mucilage,  therefore,  is  an  imperfect  solution, 
holding  part  of  the  gummy  matter  in  suspension. 

Besides  this  mucilaginous  matter  in  the  coating,  there  is  in  the 
interior  of  the  seeds  a  large  proportion  of  fixed  oil,  which  may  be 
obtained  by  expression,  and  which  gives  valuable  emollient  proper- 
ties to  the  powder  of  the  seeds.   (See  Emollients.) 

It  is  the  mucilage  which  imparts  its  demulcent  virtues  to  flax- 
seed, and  which,  in  preparing  the  medicine  for  use  in  this  capacity, 
it  is  always  desirable  to  obtain  separate  from  the  oleaginous  in- 
gredient. 

Uses  as  a  Demulcent.  As  a  demulcent,  flaxseed  is  used  excln- 
sively  in  the  form  of  infusion.    It  has  the  general  character  of  the 
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class  in  a  high  degree,  and  is  very  much  employed.  For  External 
use,  one  of  the  medicines,  hereafter  to  be  considered,  is  generally  pre- 
ferred; but  internally  the  infusion  of  flaxseed  is  largely  prescribed. 
The  complaints  in  which  it  is  most  frequently  administered  are 
catarrhal  affections^  enteritis^  dysentery,  and  inflammation  or  irritation 
of  the  kidneys  and  urinary  passages,  including  of  course  strangury. 
It  is  also  frequently  injected  into  the  bowels,  in  irritated  states  of 
the  rectal  mucous  membrane.  In  irritable  conditions  of  the  sto- 
mach, it  is  inferior  to  gum  arabic,  as  less  delicate,  and  usually  less 
acceptable.  It  is  often  flavoured  with  sugar  and  lemon-juice,  or 
with  liquorice,  and,  when  used  in  bronchial  inflammation,  as  in 
ordinary  colds  of  the  chest,  measles,  &c.,  it  is  very  advantageously 
associated  with  tartar  emetic.  In  many  cases  of  catarrh,  nothing 
more  is  necessary  than  to  give  the  patient  daily,  in  small  quantities 
at  a  time,  frequently  repeated,  a  pint  or  more  of  flaxseed  tea,  with 
one  or  two  fluidrachms  of  antimonial  wine  in  each  pint. 

The  infusion  may  be  made  in  the  proportion  of  half  an  ounce  of  the 
seeds  to  a  pint  of  boiling  water.  The  seeds  should  not  be  bruised, 
and  decoction  should  be  avoided,  as  otherwise  the  oil  might  be  ex- 
tracted, and  render  the  infusion  less  agreeable,  and  less  acceptable  to 
the  stomach.  Th^  infusion,  made  with  a  smaller  proportion  of  the 
seeds,  may  be  used  as  a  mucilaginous  bath  in  cutaneous  afiections, 
extending  largely  over  the  body,  and  attended  with  much  irritation, 
as  urticaria,  lichen,  psoriasis,  &c.  Though  probably  not  so  much 
used  externally  as  the  infusion  of  slippery  elm  bark,  it  has  the  ad- 
vantage over  that  demulcent,  of  not  being  precipitable  by  solution 
of  acetate  of  lead,  in  such  a  degree  as  to  be  incompatible  with  their 
simultaneous  use.  When,  therefore,  it  may  be  desired  to  combine 
the  use  of  a  demulcent  and  saturnine  solution,  flaxseed  may  be 
resorted  to  preferably  to  the  bark  just  mentioned.  It  is  incompati- 
ble with  the  subacetate  of  lead. 

Compound  Infusion  of  Flaxseed  (Infusum  LiNi  CoMPOSiTUM,  U.  S., 
Land,;  Infusum  Lini,  Ed.)  is  prepared,  according  to  the  U.  S. 
Pharmacopceia,  by  infusing  half  an  ounce  of  the  seeds,  and  two 
drachms  of  bruised  liquorice  root,  in  a  pint  of  boiling  water,  and 
straining.     A  pint  or  more  may  be  taken  in  twenty-four  hours. 

V.  QUINCE  SEED. — Cydonium.  U.  S.j  Land. 

The  fruit  of  Cydoma  vulgaris,  or  the  common  quince  tree,  yields 
seeds,  the  coriaceous  envelop  of  which  abounds  in  mucilage,  which 
they  yield  with  great  facility  to  boiling  water.  When  the  infusion 
is  evaporated  to  dryness,  the  residue  is  found  to  be  solaUe  in  watdTi 
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and  therefore  to  differ  from  the  mucilage  of  flaxseed,  and  from 
tragacanth.  From  pure  gum  or  arabin  it  differs  in  some  of  its 
relations.  It  is,  therefore,  considered  peculiar,  and  by  Dr.  Percira 
has  been  called  cydonin.  Two  drachms  of  the  seeds  impart  suffi- 
cient viscidity  to  a  pint  of  water. 

Mucilage  of  quince  seeds  is  made  use  of  exclusively  as  an  ex- 
ternal remedy,  being  applied  in  Great  Britain  to  erysipelatous 
inflammation,  inflamed  hemorrhoids,  cracked  lips,  sore  nipples,  and 
especially  to  the  eyes  in  ophthalmia.  In  this  country  it  is  seldom 
used;  its  place  being  supplied  by  the  demulcent  to  be  next  noticed, 
and  the  mucilage  of  sassafras  pith.  As  it  yields  copious  precipi- 
tates with  the  acetates  of  lead,  it  cannot  be  employed  in  connexion 
with  them. 

A  Decoction  (Dbcootum  Cydonii,  Lond)  is  directed  by  the  Lon- 
don College  to  be  made  by  boiling  two  drachms  of  the  seeds  for 
ten  minutes  in  a  pint  of  water.  This  is  the  preparation  used  as 
above  mentioned.    It  does  not  keep  well. 

VI.  SLIPPERY  ELM  BARK.— UlmUS.    U.  S. 

Origin  and  Properties.  This  is  the  inner  bark  of  Ulmus  fulva^ 
the  slippery  elm  or  red  elm^  of  this  country,  a  large  and  handsome 
tree,  growing  throughout  the  Middle  and  Northern  States.  The  bark 
is  usually  in  flattish  pieces  or  strips  of  variable  size,  of  a  tawny 
colour,  somewhat  reddish  on  the  inner  surface,  very  fibrous,  so  that 
it  may  be  bent  double  without  breaking,  of  a  sweetish  and  agreea- 
ble odour,  and  a  feeble  not  unpleasant  taste.  When  chewed,  it 
fills  the  mouth  with  mucilage.  Sometimes  it  comes  into  the  mar- 
ket cut  into  small  pieces,  and  sometimes  in  the  form  of  a  light, 
loose,  tawny  powder,  produced  by  grinding. 

Chief  Constitueid,  The  constituent  upon  which  the  bark  depends 
for  its  medical  virtues  is  a  peculiar  gummy  matter,  which  it  imparts 
readily  to  water,  forming  a  very  viscid  solution.  This  is  not,  like 
gum,  precipitated  by  alcohol,  but  affords  copious  precipitates  with 
the  solution  both  of  the  acetate  and  subacetate  of  lead. 

Medical  Uses.  Slippery  elm  bark  is  one  of  the  best  and  most  agree- 
able of  the  demulcents,  usually  well  received  by  the  stomach.  It  is 
much  used  in  this  country  both  internally  and  externally.  The  infu- 
sion is  a  useful  drink  in  catarrhal  affections,  diarrhoea,  dysentery, 
and  diseases  of  the  urinary  passages ;  and  is  an  excellent  application 
in  cases  of  external  inflammation.  Erysipelas^  the  severe  forms  of 
erythema^  especially  E.  nodosum^  the  inflammatory  stages  of  herpes^ 
eczema^  and  impetigo^  all  aflbrd  indications  for  its  use;  and,  indeed, 
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it  may  be  employed  whenever,  in  consequence  of  local  inflamma- 
tion, there  is  a  call  for  the  application  of  cool  water.  As  a  demul- 
cent, it  is  used  in  the  form  of  infusion,  which  is  most  elegantly 
made  out  of  the  unpowdered  bark. 

Infustmi  of  Slippery  Elm  Bark  (Infusum  Ulmi,  U.  S.)  is  made  by 
macerating  an  ounce  of  the  bruised  bark  in  a  pint  of  boiling  water. 
It  may  be  taken  without  limitation  as  a  drink.  Externally,  it  is 
applied  by  means  of  linen  cloths,  several  times  folded,  which 
should  be  thoroughly  wet  with  the  infusion,  and  never  allowed  to 
become  dry,  even  at  their  edges.  Unfortunately  the  strong  incom- 
patibility between  it  and  both  of  the  acetates  of  lead,  forbids  their 
simultaneous  application,  though  it  might  be  strongly  called  for  by 
the  symptoms;  and  this  is  the  greatest  objection  to  the  bark. 

TIL  SASSAFRAS  PITH.  —  SASSAFRAS  MeDULLA.  U.S. 

Origin  and  Properties.  This  is  the  pith  of  the  small  terminal 
branches  of  our  indigenous  Sassafras  officinale,  or  common  sassafras 
tree.  It  is  in  very  slender  cylindrical  pieces,  of  various  lengths, 
extremely  light  and  spongy,  white  with  sometimes  a  yellowish 
tinge,  inodorous,  and  of  a  mucilaginous  and  very  slightly  aro- 
matic taste.  It  contains  a  large  proportion  of  mucilaginous  matter, 
which  it  readily  imparts  to  water  hot  or  cold,  forming  a  ropy,  but 
not  very  tenacious  solution.  The  infusion  is  not  precipitated  by 
alcohol,  very  slightly  by  solution  of  acetate  of  lead,  but  copiously 
by  the  subacetate,  with  which,  therefore,  it  is  incompatible. 

Medical  Uses.  The  infusion  of  sassafras  pith  is  a  delicate  demul- 
cent preparation,  which  may  be  used  externally  and  internally  for 
the  general  purposes  of  the  class.  But  it  is  most  employed  as  an 
application  to  the  conjunctiva  in  ophthalmia,  in  which  it  was 
strongly  recommended  by  the  late  Dr.  Physick,  and  is  certainly 
sometimes  very  useful.  In  dry  states  of  the  inflamed  or  irritated 
conjunctiva,  it  supplies  the  place  of  the  natural  mucus  in  lubricat- 
ing the  membrane,  at  the  same  time  that  it  in  some  measure 
protects  it  from  direct  contact  with  the  air.  The  mucilage,  too,  is 
itself  so  bland  as  not  to  irritate  even  the  delicate  surface  of  the  eye. 
It  should  be  applied  constantly  over  the  closed  lids,  upon  linen 
rags,  and  should  also  be  allowed  free  access  to  the  conjunctiva. 
It  may  be  used  externally  with  solution  of  the  acetate  of  lead,  but 
not  with  that  of  the  subacetate. 

Infusion  of  Sassafras  Pith  (Infusum  Sassafras  Medull-S,  U.  S.) 
is  made  in  the  proportion  of  a  drachm  of  the  pith  to  a  pint  of  cold 
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water;  and  the  proportion  may  be  increased  if  desired.     It  may 
be  drank  ad  libitum. 

VIII.  BBNNB  LEAVES.  —  SeSAMI  FoliA.   U.  8. 

Ongin  and  Properties.  These  are  the  leaves  of  Sesamum  Indi- 
cum  and  possibly  of /Sbamum  (>nientofe,  annual  plants,  natives  of  the 
E.  Indies  and  probably  of  Africa,  and  cultivated  to  a  considerable 
extent  in  our  Southern  States.  They  will  grow  also  in  the  latitude 
of  Philadelphia  with  care,  but  do  not  ripen  their  seeds;  so  that,  to 
maintain  a  supply  of  the  fresh  leaves,  it  would  be  necessary  to 
obtain  the  seeds  from  the  South.  They  are  commonly  known  by 
the  name  of  henne  plant.  The  large  leaves  are  threelobed,  and 
sometimes  three  are  attached  to  the  same  footstalk.  They  abound 
in  a  gummy  matter,  which  they  yield  with  great  facility  to  cold 
water,  forming  a  transparent  and  very  ropy  mucilage. 

Medical  Uses.  One  or  two  of  the  large  fresh  leaves  put  into 
a  tumbler  of  cold  water,  and  occasionally  stirred,  will,  in  the  course 
of  a  few  minutes,  render  the  liquid  sufficiently  viscid  for  use.  The 
infusion  thus  prepared  is  a  very  bland  mucilage,  much  used  in 
the  South  as  a  demulcent  drink  in  bowel  affections,  and  those  of 
the  urinary  organs.  If  dried,  the  leaves  should  be  treated  with  hot 
water.   They  may  be  used  also  in  the  form  of  an  emollient  cataplasm. 

IX.  MARSHMALLOW.  —  Althjsa.  Land. 

The  marshallow,  Althaea  officinalis,  is  an  herbaceous  perennial 
plant,  growing  in  low  grounds,  and  on  the  borders  of  salt  marshes, 
in  Europe  and  the  United  States.  The  U.  S.  Pharmacopoeia  recog- 
nizes the  flowers  and  root  (ALTHiE^  Flores,  and  Alth^e^  Radix, 
ILS.);  the  London  the  root  only;  the  Edinburgh  the  root  and  the 
leaves  {Altumm  Folia,  Ed.).  All  parts  of  the  plant  abound  in 
mucilage,  and  all  may  be  employed;  but  it  is  chiefly  the  root 
which  is  used  in  the  United  States.     It  is  imported. 

Marshmalhw  root  is  in  roundish  or  split  pieces,  several  inches 
long,  about  as  thick  as  the  little  finger,  destitute  of  bark,  of  a 
downy  appearance  on  the  outside,  white,  of  a  slight  peculiar  odour, 
and  of  a  sweetish  taste.  It  imparts  mucilage  to  the  saliva  when 
chewed.  Besides  the  gummy  matter,  the  root  contains  starch  and 
sugar,  which  are  extracted  by  decoction.  When  acted  on  by  cold 
water,  it  yields  the  mucilage  with  little  of  the  other  ingredients. 

Medical  Uses,  Marshmallow  is  used  simply  as  a  demulcent;  and 
its  applications  are  those  of  the  class  generally;  so  that  thev 
need  not  be  repeated.    The  root  is  used  in  decoction,  which  mav 
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be  prepared  by  boiling  an  ounce  in  a  pint  down  to  twelve  fluid- 
ounces. 


2.  Saccharine  Demulcents. 

In  employing  the  term  saccharine  here,  I  consider  it  simply  as 
implying  sweetness,  in  connexion  with  substances  of  vegetable 
origin,  without  reference  to  the  property  of  undergoing  the  vinous 
fermentation,  which  has  been  considered  as  characteristic  of  the 
true  sugars. 

I.  SUGAR.  —  Saccharum.  U.S.^Lond. — SaccharumPu- 
RUM.  Ed. — Saccharum  Purificatum.  Dub. 

By  the  term  sugar,  is  here  meant  the  ordinary  refined  svgar,  or 
loaf  sugar  of  the  table,  which  requires  no  description.  It  is  dis- 
solved in  half  its  weight  of  cold,  and  in  all  proportions  of  hot 
water;  and  its  solution,  when  of  a  certain  strength,  is  called  syrup. 
Though  nearly  insoluble  in  pure  alcohol,  it  is  dissolved  to  a  con- 
siderable extent  by  officinal  alcohol,  and  freely  by  ardent  spirit  or 
diluted  alcohol.  It  melts  with  heat,  and,  at  a  somewhat  higher 
temperature,  is  decomposed,  giving  out  an  agreeable  odour,  with  a 
black  residuary  substance  called  caramel.  When  crystallized  from 
its  watery  solution,  it  is  called  sugar-candy.  Suddenly  cooled 
from  a  state  of  fusion,  it  assumes  the  translucent  but  amorphous 
state,  in  which  it  is  called  barley-sugar.  It  has  the  important  pro- 
perty of  preserving  organic  matters  from  decomposition,  and  the 
singular  effect  of  preventing  the  peroxidation  of  iron. 

Medical  Effects  and  Uses.  Sugar  has  a  low  grade  of  nutrient 
power,  which  adapts  it,  as  an  article  of  food,  to  states  of  inflamma 
tory  and  febrile  excitement.  But  nature  seems  not  to  have  in 
tended  that  it  should  be  a  chief  constituent  of  diet;  for,  taken  largely 
it  cloys  and  oppresses  the  stomach,  and,  when  digestion  is  feeble 
is  apt,  even  in  moderate  quantities,  to  undergo  conversion  abnor 
mally  into  acid  matter;  which  proves  irritant  both  to  the  stomach 
and  sympathetically  to  the  brain.  Hence,  it  should  be  given  to  the 
sick  only  in  small  quantities,  and,  as  a  general  rule,  in  connexion 
with  other  nutritive  and  demulcent  substances,  which  it  flavours 
agreeably. 

Sugar  is  supposed  to  be  laxative;  and  in  its  impure  forms  un- 
doubtedly is  so ;  but  pure,  as  now  considered,  it  has  little  if  any 
effect  of  the  kind.  It  is,  however,  decidedly  demulcent,  and  is  used 
in  various  modes  in  reference  to  this  property.    Iq  the  state  of 


808  LOCAL  BEMEDIXS.  [PABTU 

barley  sugar,  candy,  or  some  form  of  confectionery,  or  incorporated 
with  gum  in  the  form  of  gum  pectoral,  it  is  frequently  used  to  quiet 
cough,  and  obviate  dryness  and  irritation  of  throat  in  angina,  by 
being  held  in  the  mouth,  and  allowed  slowly  to  dissolve ;  and  cer- 
tainly often  contributes  to  the  comfort  of  patients  in  this  way. 
Dissolved  in  water,  so  as  to  be  agreeable  to  the  taste,  it  is  used  as 
a  demulcent  drink  in  febrile  and  inflammatory  diseases,  especially 
among  the  French,  with  whom  eau  sucree  is  held  in  no  light  estima- 
tion.    More  frequently,  however,  it  is  given  with  other  demulcents, 
as  gum,  flaxseed  mucilage,  and  the  different  amylaceous  substances. 
Sugar,  though  in  general  so  bland,  appears  to  have  the  property 
of  highly  irritating  certain  tissues  in  a  morbid  state.     If  admitted 
into  the  cavity  of  a  carious  tooth,  it  not  unfrequently  brings  on  a 
violent  attack  of  toothache;  and  it  was  at  one  time  thought  to  con- 
tribute directly  to  the  destruction  of  the  tooth ;  but  this  notion  has, 
I  believe,  been  satisfactorily  disproved. 

In  the  sick-room,  sugar  is  often  advanjageously  employed  to  cor- 
rect foul  odours,  by  being  placed  upon  burning  coals  in  a  shovel, 
and  thus  carried  around  the  apartment.  I  have  noticed  often,  that 
it  does  not  seem  to  act  merely  by  covering  disagreeable  scents  by 
its  own  agreeable  odour ;  but  that  it  permanently  corrects  them; 
from  which  it  may  be  inferred,  that  some  of  the  products  of  its 
decomposition  exercise  a  chemical  influence  upon  the  unpleasant 
and  unwholesome  emanations,  and  that  sugar  may  consequently  be 
a  real  prophylactic  agent. 

In  pharmacy  sugar  is  used  in  the  formation  of  many  syrups,  in 
the  preparation  of  confections,  as  a  flavouring  and  suspending 
medium  in  mixtures,  and  as  an  excipient  in  the  pill  mass. 

Syrup  (Syrupus,  U.S.,  Lond.;  Syrupus  Simplex,  Ed.,  Dul)  is 
prepared  by  dissolving  two  pounds  and  a  half  of  sugar  in  a  pint  of 
water.  It  may  be  used  for  most  of  the  purposes  above  mentioned. 
Syrup  of  Gum  Arabic  (Syrupus  Acaci-S,  U,  S.)  is  a  solution  of 
gum  arabic  and  sugar,  in  which  the  latter  ingredient  greatly  pre- 
dominates; the  proportions  being  two  ounces  of  gum,  fifteen  of 
sugar,  and  eight  fluidounces  of  water.  Sufficiently  diluted  with 
water,  this  may  bo  used  for  a  demulcent  drink;  but  it  is  more  em- 
ployed as  a  pharmaceutical  agent  in  forming  pills,  and  for  the  sus- 
pension of  insoluble  substances  in  mixtures.  Half  a  fluidounce  of 
it  may  be  used  in  the  preparation  of  a  mixture  of  six  or  eight  fluid- 
ounces. 
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II.  MOLASSES.— Sacchari  F^x.  ionrf.,  JBrf.— Theriaca. 
Dub. 

In  relation  to  the  two  forms  of  molasses,  and  their  laxative  effects, 
see  page  470.  I  allude  to  it  here,  merely  to  say  that,  like  sugar,  from 
which  it  differs  not  only  by  its  impurities,  but  in  being  uncrystal- 
lizable,  it  is  used  as  a  demulcent  drink  in  febrile  and  inflammatory 
complaints.  It  is  often  more  acceptable  to  the  palate  and  stomach, 
under  these  circumstances,  than  pure  sugar,  though  also  more  liable 
to  become  acid  in  the  stomach.  I  have  found  few  drinks  more 
agreeable  in  fever  than  very  weak  molasses  and  water,  flavoured 
with  lemon  juice,  with  a  piece  of  toasted  bread  introduced,  and  then 
cooled  with  ice.  Solidified  molasses  is  much  used  as  a  demulcent 
in  coughs,  being  allowed  slowly  to  dissolve  in  the  mouth. 

III.  LIQUORICE  ROOT.  —  Glycyrrhiza.  U.S.,  Land.,  Dub. 

GLYCYRRHIZiB  RaDIX.    Ed. 

Origin  and  Properties.  Qlycyrrhiza  glabra^  which  is  ofRcinally 
recognized  as  the  source  of  this  root,  is  an  herbaceous  perennial, 
inhabiting  the  South  of  Europe,  and  in  general  the  countries  bor- 
dering on  the  Mediterranean,  and  cultivated  in  the  more  northern 
parts  of  the  continent.  It  is  supposed  that  another  species,  the  O. 
echinata^  which  grows  wild  in  the  South  of  Italy,  may  contribute  to 
the  commercial  supplies  of  the  drug.  It  is  brought  to  this  country 
from  different  ports  of  the  Mediterranean,  and  is  derived  chiefly 
from  Sicily,  Italy,  and  the  North  of  Spain. 

The  dried  root  is  in  long,  cylindrical  pieces,  about  as  thick  on 
the  average  as  the  finger,  wrinkled  longitudinally,  fibrous,  of  a 
grayish-brown  colour  on  the  surface,  and  yellow  within.  It  yields 
a  soft,  loose,  yellow  or  grayish-yellow  powder.  It  has  no  smell,  but 
a  sweet,  mucilaginous,  somewhat  acrid,  and  agreeable  taste.  Both 
water  and  alcohol  extract  its  virtues.  These,  so  far  as  the  demul- 
cent property  is  concerned,  reside  in  a  peculiar  sweet  principle, 
called  glycyrrhizin.  The  principle  upon  which  the  acrimony  de- 
pends has  probably  not  been  completely  isolated ;  though  an  oleo- 
resinous  matter  has  been  obtained,  having  an  acrid  taste. 

Olycyrrhizin  is  a  yellow,  transparent,  very  sweet  substance,  scarcely 
soluble  in  cold,  but  very  soluble  in  boiling  water,  with  which  it 
gelatinizes  on  cooling,  soluble  in  alcohol,  and  forming  insoluble 
compounds  with  the  acids.  It  differs  from  sugar  in  being  insus- 
ceptible of  the  vinous  fermentation.  As  it  exists  in  the  root,  it  is 
supposed  to  be  rendered  soluble  by  the  presence  of  inorganic  bases. 
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acute,  operates,  I  believe,  favourably  on  the  disease,  by  an  alterative 
influence  on  the  diseased  membrane.  In  cough  mixtures,  from  half 
an  ounce  to  an  ounce  may  be  added  to  eight  fluidounces  of  the 
menstruum. 

IV.  GLYCERIN.— Glycerin  A.  U.S.,  Dub. 

Ongin.  In  the  process  of  saponification,  when  a  fixed  oil  and 
salifiable  base  react  together,  the  oil  is  resolved  into  certain  fatty 
acids,  which  combine  with  the  base  to  form  soaps,  and  into  a  sub- 
stance which  may  be  obtained  separate,  and  which,  from  its  sweet 
taste,  has  received  the  name  of  glycerin.  For  the  precise  method  of 
preparing  it,  the  reader  is  referred  to  the  U.S.  Dispensatory. 

Properties,  Glycerin  is  a  liquid  of  the  consistence  and  appearance 
of  thin  syrup,  colourless  or  slightly  yellowish,  of  an  unctuous  feel, 
inodorous,  and  of  a  strong,  agreeable,  and  pure  sweetness.  It  is 
heavier  than  water.  One  of  its  most  remarkable  and  important 
properties  is  that  it  does  not  evaporate,  and  consequently  retains 
its  liquid  form  unchanged.  A  temperature  sufficient  to  vaporize, 
decomposes  it.  At  a  full  red  heat,  it  is  inflammable.  Water  and 
alcohol  dissolve  it  in  all  proportions,  but  it  is  insoluble  in  ether. 
Its  own  solvent  powers  are  very  extensive,  and  will  probably 
lead  to  its  future  use  in  medicine  as  a  menstruum.  It  is  anti- 
septic like  sugar,  but  is  not  susceptible  of  the  vinous  fermenta- 
tion. It  appears  to  have  basic  properties.  Its  ultimate  constitu- 
ents are  carbon,  hydrogen,  and  oxygen ;  and,  theoretically,  it  is  a 
hydrated  protoxide  of  a  compound  radical,  called  glyceryh  (C^H^). 
In  the  oils,  it  is  supposed  to  exist  in  combination  with  the  fatty 
acids,  without  its  equivalent  of  water. 

Medical  Effects  and  Uses.  Like  sugar,  glycerin  appears  to  be 
nutritive  and  demulcent ;  but  is  even  blander  in  its  effects  on  irri- 
tated surfaces  than  proper  saccharine  solutions.  As  a  demulcent  for 
external  use,  its  essential  liquidity  renders  it  of  great  value,  and 
places  it,  for  some  purposes,  before  all  other  substances  of  the  class. 
It  may  not  be  so  directly  antiphlogistic  as  the  aqueous  solution  of 
gummy  matters;  because  the  cooling  effect  of  evaporation,  and  the 
direct  sedative  effects  of  the  water  are  wanting ;  but,  for  preserving 
softness  of  tissue,  and  protecting  against  irritant  influence  from 
without,  it  is  superior,  or  at  least  much  more  convenient;  as  it  does 
not  require  the  same  constant  watchfulness  to  prevent  drying.  Its 
introduction  into  use  for  this  purpose  is,  I  believe,  due  to  Mr. 
Startin,  of  London. 
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In  dryness  of  the  ear,  from  deficiency  or  too  great  solidity  of  the 
cerumen,  and  consequent  deafness,  glycerin  is  an  excellent  remedy. 
I  have  found  it  equally  useful  in  the  annoying  dryness  of  the  mucous 
membrane  of  the  nostrils,  which  is  habitual  with  some,  and  is  often 
connected  with  chronic  inflammation.  In  either  of  these  cases,  it 
may  be  introduced  by  means  of  a  camel's-hair  pencil,  or,  in  the  case 
of  the  external  meatus,  upon  raw  cotton.  In  irritative  cutaneous 
eruptions,  it  is  an  admirable  remedy;  being  peculiarly  adapted  to 
lictien^  prurigo^  herpes^  eczema^  psoriasis,  and  l^a.  .But  it  may  be 
used  in  any  case  of  superficial  irritation  or  inflammation  of  the 
skin,  when  a  simple  demulcent  is  wanted.  It  may  also  be  added  to 
cataplasms  in  order  to  keep  them  moist,  and  answers  the  same 
useful  purpose  in  extracts  and  pills,  which  it  also  guards  against 
mustiness.  But  a  very  small  proportion  must  be  used,  or  it  will 
render  the  preparations  too  soft. 

Glycerin  has  recently  been  proposed  as  an  internal  remedy  by  Dr. 
J.  L.  Crawcour,  who  has  found  it  perfectly  bland  in  its  action  on 
the  animal  economy,  and  possessed  of  the  same  property  of  sup- 
porting nutrition,  and  obviating  the  tuberculous  and  scrofulous 
tendency,  which  has  given  so  much  reputation  to  cod-liver  oil.  He 
gives  from  one  to  three  drachms  of  it  three  times  daily,  in  an  ounce 
of  water,  in  phthisis  and  strumous  affections.  (iV.  J.  Med.  Reporter^ 
viii.  224,  from  New  Orleans  Med,  News  and  Hospital  Gazette) 

Some  reference  has  been  made  above  to  its  pharmaceutic  uses. 
Its  solvent  properties  promise  to  render  it  very  useful  as  a  ve- 
hicle for  other  medicines,  whether  to  be  taken  internally,  or  ap- 
plied to  the  surface.  It  dissolves  generally  the  same  substances  as 
water,  and  some  that  water  does  not,  and  so  also  as  regards  alco- 
hol. According  to  MM.  Cap  and  Garot,  it  approaches  closely  in 
its  solvent  powers  to  diluted  alcohol.  Among  the  medicines  which 
it  dissolves  in  considerable  proportion,  and  which  are  insoluble,  or 
of  difficult  solubility  in  water,  are  iodine^  of  which  it  takes  up  cue 
part  in  100,  hiniodide  of  mercury^  and  sulphate  of  qninia  which  is  dis- 
solved by  it  as  freely  as  by  alcohol.  Strychnia  is  soluble  in  300 
parts,  veratria  in  96,  and  atropia  in  50;  and  all  incomparably  more 
so  than  in  water.  Tartar  emetic  is  soluble  in  30  parts.  These  are 
important  facts,  and  suggestive  of  useful  practical  applications. 
{Joum.  de  Pharm,  et  de  Chim.,  3e  scr.  xxvi.  81,  Aug.  1854.) 
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3.  Amylaceotis  Demulcents. 

The  substances  belonging  to  this  division  are  less  demulcent  than 
the  preceding;  but  are  occasionally  used  for  this  effect,  and  very 
much  for  nutritive  purposes.  They  require  notice,  therefore;  and 
I  do  not  know  where  better  to  place  them. 

It  will  be  most  convenient,  under  this  general  head,  to  notice  a 
few  of  the  characteristic  properties  of  starchy  as  a  distinct  proximate 
principle,  which  the  physician  must  be  acquainted  with,  in  order  to 
employ  the  amylaceous  substances  intelligently.  We  shall  thus 
spare  ourselves  useless  repetition  in  treating  of  the  several  prepara- 
tions distinctly.  Starchy  when  pure  and  unchanged,  is  white,  in  the 
form  of  a  powder  or  of  pulverulent  lumps,  inodorous  and  nearly 
tasteless,  insoluble  in  cold  water  and  in  alcohol,  but  readily  dissolv- 
ed by  boiling  water,  which  retains  a  small  proportion  on  cooling. 
If  the  boiling  water  has  taken  up  more  than  can  be  held  in  solu- 
tion upon  cooling,  the  liquid  assumes  a  soft,  semifluid,  gelatinous 
character.  The  starch  that  has  thus  been  dissolved,  continues 
afterwards,  on  being  obtained  in  the  dried  state,  soluble  in  cold 
water.  Exposed  to  dry  heat,  starch  undergoes  a  change  which 
renders  it  partially  soluble  in  cold  water;  and  the  same  effect  is 
produced  in  some  degree  by  rubbing.  These  peculiarities  are 
explained  by  the  organic  constitution  of  starch  discovered  by  the 
microscope.  It  consists  of  minute  granules,  made  up  of  concentric 
layers,  the  outer  of  which  are  insoluble  in  water,  the  inner  soluble; 
so  that,  when  exposed  to  heat,  moist  or  dry,  the  outer  coating  is 
ruptured,  and  water,  being  enabled  to  penetrate  the  interior,  comes 
into  contact  with  the  soluble  portion,  and  dissolves  it.  Starch  is 
characterized  by  forming  a  deep  blue  compound  with  free  iodine. 
Like  sugar  and  gum,  it  consists  of  carbon  combined  with  hydrogen 
and  oxygen  in  the  proportion  in  which  these  principles  unite  to 
form  water.  The  different  kinds  of  starch  have  granules  of  a  pe- 
culiar and  characteristic  formation,  by  which  the  varieties  may  be 
distinguished. 

I.  WHEAT  STARCH.  —  Amylum.  —  U.S.,  Lond.,  Ed., 
Dub. 

The  reader  is  referred  to  the  U.  S.  Dispensatory  for  an  account 
of  the  mode  of  preparing  this  substance,  and  of  its  peculiar  sensi- 
ble and  chemical  properties.  In  decoction,  it  is  used  chiefly  as  a 
vehicle  for  substances  given  by  enema,  when  it  is  desii*able  as 
much  as  possible  to  obtund  their  acrimony,  and  thus  enable  them 
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to  be  retained.  It  may  also  be  used  alone,  as  an  injection,  in  order 
to  allay  irritation  of  the  rectum  by  its  demulcent  property.  In 
the  powdered  state,  it  is  sometimes  dusted  over  irritated  surfaces,  to 
prevent  excoriation,  and  absorb  acrid  secretions.  In  cases  of  poi- 
soning from  free  iodine,  starch  should  be  introduced  freely  into  tlie 
stomach  as  an  antidote. 

Mucilage  of  Starch  (MuoiLAQO  Amyli,  EdL  Dub.;  Decoctuk 
Amyli,  Land)  may  be  prepared  by  boiling  for  a  short  time  three 
or  four  drachms  of  the  starch  in  a  pint  of  water.  It  has  a  whitish 
gelatinous  appearance  on  cooling.  When  it  is  given  by  injection, 
as  a  vehicle  for  laudanum,  one  or  two  fluidounces  may  be  used  at 
once;  when  as  a  mere  demulcent,  from  four  fluidounces  to  a  pint 

IL    ARROW-ROOT. — MarANTA.  U.^,  ioitrf.,  iJrf.  — Ma- 

RANTA  ArUNDINACEA.  Dub. 

Origin  and  Properties.  This  is  obtained  from  the  root  or  rhizome 
of  ifarania  arundvnacea,  and  other  species  of  Maranta,  herbaceous 
perennials,  growing  in  the  West  Indies,  where,  as  well  as  in  our 
own  southernmost  States,  they  are  cultivated  for  the  sake  of  this 
product.  It  is  prepared  by  agitating  the  bruised  roots  with  water, 
which  holds  the  separated  starch  in  suspension,  and  which,  being 
strained,  and  permitted  to  stand,  deposits  the  powder.  This  being 
washed  and  dried  in  the  sun,  constitutes  the  arrow-root  of  the  shops. 
It  is  in  the  form  of  a  fine  white  powder,  or  easily  pulverized  lumps, 
very  light,  and  having  all  the  properties  of  starch,  of  which  it  is  a 
very  pure  specimen.     It  should  be  free  from  smell  or  taste. 

Medical  Uses.  Arrow-root  is  used  more  for  food  for  the  sick  than 
as  a  demulcent,  though,  while  performing  the  former  office,  it  also 
frequently  does  good  incidentally  in  the  latter  capacity.  Its  per- 
fectly bland,  and  moderately  nutritive  properties,  fit  it  for  use  in 
febrile  and  inflammatory  diseases,  especially  in  approaching  conva- 
lescence, and  in  irritated  states  of  the  stomach  and  bowels.  It  is 
used  in  infantile  cases,  and  not  unfrequently  as  a  digestible  article 
of  diet  for  healthy  children  after  weaning,  or  when  insufficient 
milk  is  aflbrded  by  the  nurse.  A  tablespoonful  is  sufficient  for  a 
pint  of  water.  The  powder  should  first  be  mixed  with  a  little  cold 
water,  and  afterwards  stirred  with  boiling  hot  water.  On  cooliug 
it  forms  a  whitish  gelatinous  solution.  If  the  arrow-root  is  added 
largely,  a  solid  jelly-like  mass  results.  The  powder  is  often  also 
boiled  with  milk,  or  with  a  mixture  of  milk  and  water,  as  a  diet 
for  children  and  the  sick,  when  support  is  required,  as  in  typhoid 
cases,  and  in  convalescence.    Sugar  or  molasses,  lemon-juice,  or,  if 
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not  contraindicated,  a  little  wine  may  be  added  to  the  pare  aqueous 
solution,  to  improve  its  flavour. 

Several  other  forms  of  starch,  procured  from  different  sources, 
and  having  more  or  less  of  the  appearance,  and  sometimes  bearing 
the  name  of  arrow-root,  have  been  substituted  for  it ;  but  it  is  rare 
to  find  any  one  so  pure,  and  so  free  from  all  unpleasant  taste. 
Among  these  may  be  mentioned  purified  potato  starch  ;  a  preparation 
made  in  the  South  Sea  Islands  from  a  species  of  Tacca,  called  the 
Tacca  arrow-root;  and  the  tous-les-mots  or  carina^  from  an  und^er- 
mined  species  of  Canna,  supposed  to  be  C.  coccinea,  growing  in  the 
West  Indies.  The  last  mentioned  is  a  very  fine  variety  of  starch, 
and  may  be  used  for  the  same  purposes,  and  in  the  same  manner 
as  arrow-root.  ^ 

III.  SAGO.   U.  8.,  Land.,  Ed.,  Dub. 

Origin  and  Properties.  Sago  is  prepared  from  the  pith  of  the  stem 
of  an  East  India  palm,  called  Sagus  Rumphiij  and  probably  other 
trees  of  the  same  family.  The  stem  is  cut  into  billets,  which  are 
split;  and  the  pith  extracted  from  it  is  agitated  with  water,  so  as  to 
separate  the  starch.  This  being  suspended  in  the  water,  subsides 
when  the  latter  is  poured  ofi*,  and  allowed  to  rest.  The  moist  paste 
thus  procured  is  rubbed  into  grains  and  dried.  This  constitutes 
the  common  sago.  It  is  produced  in  great  abundance  in  the  Moluc- 
cas, and  other  East  India  Islands.  At  Malacca  and  Singapore,  it 
undergoes  a  refining  process,  and  is  converted  into  what  is  called  in 
commerce  pearl  sago.  The  latter  must  be  exposed  to  heat  in  its 
preparation,  as  it  is  partially  soluble  in  cold  water. 

Common  sago  is  in  grains  of  varying  size,  the  largest  scarcely  so 
large  as  a  small  pea,  of  a  whitish,  grayish,  or  brownish-gray  colour, 
often  mixed  with  a  grayish  powder,  and  more  or  less  impure. 
Pearl  sago,  which  should  be  chosen  for  medical  use,  is  in  hard, 
round  grains,  of  more  uniform  size,  about  as  large  as  the  head  of  a 
pin,  of  a  lighter  colour,  but  not  perfectly  white,  often  somewhat 
translucent,  bright,  and  clean.  Both  varieties  consist  almost  exclu- 
sively of  starch;  the  common  sago  being  quite  insoluble  in  cold 
water,  the  pearl  slightly  soluble  from  the  cause  above  mentioned. 

Medical  Uses.  Sago  is  employed  exclusively  as  an  article  of  diet, 
and  for  this  purpose  is  very  useful  in  low  fevers,  and  convalescence 
from  acute  diseases.  In  consequence  of  its  hardness,  it  requires  to 
be  boiled  for  some  time  to  effect  a  complete  solution;  and,  as  it  is 
given  generally  in  a  feeble  condition  of  the  digestive  organs,  care 
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Bhould  be  taken  that  the  grains  are  completely  broken  up,  so  as 
to  facilitate  digestion.  From  half  an  ounce  to  an  ounce  may  be 
boiled  in  a  pint  of  water,  according  to  the  richness  of  the  prepara- 
tion wanted.  A  tablespoonful  is  ordinarily  sufBcient.  The,  liqoid 
should  be  constantly  stirred  during  the  process ;  and,  if  any  hard 
grains  remain,  they  should  be  separated  by  straining.  Sugar  and 
lemon-juice  may  be  added  if  desired,  and  a  little  wine  and  nutmeg 
in  feeble  states  of  the  system. 

IV.  TAPIOCA.    U.  S.,  Ed.,  Dub. 

Origin  and  Properties.  This  is  the  product  of  Janipba  Manihot,  the 
mnndioca  or  cassava  plant,  a  shrubby  plant,  indigenous  in  S.  America, 
where,  especially  in  Brazil,  it  is  largely  cultivated  for  food.  There 
are  two  varieties,  one  the  sweet,  the  other  the  bitter  cassava,  of  which 
the  latter,  though  its  root  is  poisonous  in  the  recent  state,  is  most 
largely  cultivated  on  account  of  its  productiveness.  By  exposure  to 
heat,  however,  the  poisonous  properties,  which  have  been  ascribed  to 
hydrocyanic  acid,  are  entirely  dissipated,  and  the  root  becomes  per- 
fectly safe.  It  is  used  in  various  ways,  and  enters  largely  into  the 
diet  of  the  people.  Tapioca  is  obtained  by  expressing  the  root 
The  liquid  thus  obtained,  being  allowed  to  stand,  deposits  starch, 
which  is  washed,  and  afterwards  prepared  by  exposure  to  heat 

It  is  in  irregular,  very  rough,  hard,  white  grains,  inodorous,  of 
a  very  feeble  taste,  and  with  all  the  properties  of  starch ;  being, 
however,  slightly  soluble  in  cold  water,  in  consequence  of  the  heat 
used  in  its  preparation. 

Medical  Uf^es,  Its  uses,  and  mode  of  preparation  are  so  exactly 
the  same  as  those  of  sago,  that  nothing  more  is  necessary  than  to 
refer  to  what  was  said  of  that  form  of  starch. 

Y.  PEARL  BARLEY.  —  HoRDEUM. —  U.S.,  Lond.,  Ed., 
Dub. 

Origin  and  Properties.  Pearl  barley  consists  of  the  grains  of  com- 
mon barley,  or  fruit  of  Ilordeum  vulgare  and  II.  distichon,  deprived 
of  their  exterior  coating,  and  smoothed  and  polished  in  a  mill. 
They  arc  small  oval  bodies  about  a  line  in  length,  with  a  longi- 
tudinal mark  on  one  side,  smooth,  and  white.  Pearl  barley  con- 
tains a  large  proportion  of  starch,  with  a  little  gum  and  sugar, 
which  it  yields  to  boiling  water. 

Medical  Uses.  The  decoction  of  barley,  or  harley  uoater,  as  it  is 
commonly  called,  is  very  much  used,  as  a  bland,  demulcent,  and  suf- 
ficiently nutritive  drink,  in  febrile  and  inflammatory  diseaaes,  and 
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fully  deserves  its  reputation.  Some  care  is  requisite,  in  its  prepa- 
ration, to  guard  against  mustiness,  or  other  source  of  unpleasant 
taste,  or  irritant  eftect;  as  its  chief  merit  depends  upon  its  being 
acceptable  to  the  palate  and  stomach. 

The  oflScinal  Decoction  (Decoctum  Hobdei,  JJ.  S.,  Land.,  Dub.)  is 
prepared  by  taking  two  ounces  of  pearl  barley,  washing  it  well 
with  cold  water,  which  is  to  be  thrown  away,  then  boiling  it  for  a 
little  while  with  half  a  pint  of  water,  which  also  is  to  be  thrown 
away;  and  lastly  boiling  the  grains  thus  purified  with  four  pints  of 
water  down  to  two.  Every  physician  should  be  familiar  with  this 
process,  so  as  to  be  able  to  give  proper  instruction  to  nurses.  It 
may  be  flavoured  with  sugar,  &c.  if  desired. 

A  Cbmpound  Decoction  (Decoctum  Uobdei  Compositum,  Land, ; 
MiSTUBA  Hobdei,  Ed)  is  prepared  by  adding  to  the  two  pints  of 
simple  decoction  prepared  as  above,  two  ounces  of  figs,  half  an 
ounce  of  bruised  liquorice  root,  two  ounces  of  stoned  raisins,  and 
a  pint  of  water,  then  boiling  to  two  pints,  and  straining.  The  de- 
coction is  thus  rendered  more  nutritive,  more  demulcent,  and  more 
agreeable  to  the  taste;  but  could  not  be  given  so  freely  in  a  very 
delicate  condition  of  the  stomach. 

VI.  ICELAND  MOSS.— Cetraria.  U. 8.,  Land.,  Ed. —Lu 

CHEN  ISLANDICUS.   Dub. 

Origin  and  Properties.  Cktraria  IslandicOj  or  Iceland  moss,  is  a 
small  plant,  from  two  to  four  inches  high,  growing  in  the  northern 
regions  of  Asia,  Europe,  and  America,  and  abundant  in  some  parts 
of  New  England.  The  whole  plant  is  used.  It  consists  of  a  dry, 
stiff  frond  or  leaf,  much  divided,  irregular  in  shape,  and  in  the 
original  state  fringed  with  hairs  upon  the  edges,  most  of  which, 
however,  have  been  lost  as  it  is  found  in  the  shops.  The  colour  is 
a  mixture  of  different  hues,  irregularly  dispersed,  grayish-white, 
brownish,  and  reddish;  there  is  no  odour;  and  the  taste  is  bitter 
and  mucilaginous.  The  moss  imparts  all  its  virtues  to  boiling 
water.  The  important  constituents  are  a  starch-like  substance  in 
large  proportion,  constituting  about  45  per  cent.,  and  a  bitter  prin- 
ciple amounting  to  8  per  cent.  There  is,  besides,  a  little  gum  and 
sugar.  The  starch-like  substance  is  insoluble  in  cold  water,  but  is 
extracted  by  boiling  water,  and  gelatinizes  on  cooling.  In  these  rcr 
spects  it  resembles  starch,  as  also  in  producing  a  blue  colour  with 
ipdi ne ;  but,  aS  it  differs  in  some  other  points,  it  has  been  called  lichcnin. 
The  bitter  principle  is  named  ceirarin.  It  may  be  separated  by 
VOL.  n.— 62 
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maoerating  tlie  pUuil  in  a  ^917  fiseble  aolatioa  <if  carbonate  of  po- 
taasa,  which  leaves  the  nntritiye  and  demnloepi  principle,  to  be 
afterwards  extracted  bj  boiling  with  water,  :Pnpared  in  this  way, 
the  moss  is  nsed  as  food,  in  times  of  scanntji  by  the  poorer  popu- 
lation of  some  northern  regions. 

Medical  JBffeeU  and  Uaa.  Iceland  moss  nnites  gende  tonic  with 
its  nntritiye  and  demulcent  properties,  and  has  oonaeqacntlj  been 
employed  in  cases  ofiering  indications  for  these  two  eflbota,  aa^  in 
chrome  peroral  affections  toUh  hectic  eympUma^  thrcme  ^ymaakry  ad 
diarrhoBO^  and  dyepqmieL  Mnch  was  at  one  time  hoped  for,  is 
phthisis,  from  a  diet  consisting  mainly  of  a  decoction  of  the  moai; 
but  experience  has  falsified  all  such  expectations.  It  maj  be  ad- 
yantageousl J  employed  with  a  view  to  its  tonic,  nutritive,  and  demul- 
cent effect ;  but  this  is  alL  It  has  been  proposed  to  deprire  it  of 
its  bitter  principle,  and  then  prepare  it  by  decoction ;  bnt  it  thns 
loses  the  tonic  property,  and  becomes  a  simple  dismnlcent  artiek 
of  diet,  in  no  respect  superior  to  most  of  the  class,  and  inferior  to 
many.    It  is  used  almost  exclusively  in  decoction. 

The  offidnal  Decoction  Peoootum  Cbtrabi^  U.  S^  Land,)  is  made 
by  boiling  half  an  ounce  of  the  moss  in  a  pint  and  a  half  of  water 
down  to  a  pint,  of  which  the  whole  may  be  taken,  in  separate  doses, 
in  the  period  of  twenty-four  hours. 

VII.  IRISH  MOSS  OB  CARRAGEEN.  —  ChONDRUS.  U.  8. 

Origin  and  Propertiea.  This  is  the  Chmdrua  criepue  {Fucus  arii- 
pu8j  Linn.),  which  grows  on  rocks  and  stones  on  the  sea  coasts  of 
Europe,  and  in  peculiar  abundance  on  the  Atlantic  shore  of  lit- 
land,  where  it  is  chiefly  gathered.  It  consists  of  a  slender  frond, 
sometimes  a  foot  in  length,  gradually  expanding  as  it  ascends  to 
a  width  of  two  or  three  lines,  then  dividing  and  subdividing  into 
linear  lobes,  and  often  much  curled  in  the  direction  of  its  length. 
It  is  translucent,  of  a  cartilaginous  consistence,  a  yellowish  or 
yellowish-white  colour,  a  slight  odour,  and  a  peculiar  but  feeble 
taste,  recalling  that  of  sea  plants  in  general.  It  swells  and  softens 
with  cold  water,  but  does  not  dissolve.  Boiling  water  extracts 
nearly  80  per  cent,  of  a  principle  analogous  to  pectiui  but  some- 
what peculiar,  for  which  the  name  of  carrageemi  has  been  proposed. 
Minute  quantities  of  iodine  and  bromine  have  been  detected  in  it; 
but  their  presence  is  doubted  by  some,  and  they  can  scarcely  add 
appreciably  to  the  virtues  of  the  moss.  • 

Medical  Effects  and  Uses.  Irish  moss  is  simply  demulcent  and 
nutritive,  and  may  be  used  for  the  same  purposes  as  the  amylaceous 
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substances  already  described,  over  which  it  has  little  if  any  ad- 
vantage. It  has  been  recommended  in  pectoral  diseases,  scrofulous 
complaints,  and  chronic  diseases  of  the  bowels  and  urinary  organs, 
under  the  impression  that  it  possessed  special  virtues;  but  time  has 
fixed  its  value  as  above  stated.  It  is  prepared  in  decoction  by 
boiling  an  ounce  in  a  pint  and  a  half  of  water  to  a  pint,  and  flavour- 
ing to  suit  the  taste.  It  is  often  also  boiled  with  milk,  when  the 
latter  is  thought  to  be  indicated.  No  doubt,  an  exclusive  diet  of 
Irish  moss  with  milk  would  prove  extremely  useful  in  many  cases 
of  disorder  of  the  bowels.  In  order  to  remove  adhering  substances 
which  may  injure  its  flavour,  it  should  be  steeped,  for  a  few  minutes, 
in  cold  water  before  the  decoction  is  prepared. 

YIIT.    SWEET    ALMONDS.  —  AMYGDALA    DuLCIS.     TJ.  S., 

Ed.  —  Amygdala.  Lond.^  Dub, 

These  are  too  well  known  to  require  description.  I  introduce 
them  here,  as  an  excellent  demulcent,  well  calculated  for  pectoral 
and  bowel  affections,  in  which  this  class  of  medicines  is  indicated. 
Though  they  contain  no  starch,  and  but  a  small  portion  of  sugar 
and  gum,  yet  they  abound  in  albumen  and  fixed  oil,  which  jointly 
operate  quite  as  advantageously  as  the  other  demulcent  principles 
,  mentioned.  These  two  principles  they  yield  to  cold  water  rubbed 
up  with  them,  forming  a  fine  white  milky  emulsion,  of  an  agreeable 
flavour,  in  which  the  albumen  is  dissolved  and  the  oil  held  in  sus- 
pension by  the  former  principle.  This  emulsion  may  be  used 
externally,  as  a  lotion,  in  irritated  and  inflamed  states  of  the  skin, 
and  may  be  taken  internally  in  irritative  aflfections  of  the  bowels, 
urinary  organs,  and  bronchial  tubes.  It  serves  admirably  as  a 
vehicle  for  expectorant  medicines;  but  as  it  does  not  keep  well,  it 
must  be  prepared  frequently,  as  wanted. 

The  hitter  almonds  form  a  similar  emulsion,  but  superadd  the 
effects  of  hydrocyanic  acid,  which  render  them  still  more  useful 
in  pectoral  and  cardiac  diseases,  and  for  external  use,  in  irritable 
conditions  of  cutaneous  disease. 

Almond  Bmulsion  or  Almond  Mixture  (MiSTURA  Amygdalae, 
U.S.,  Lond.,  Ed.,  Dub)  is  made  by  macerating  half  an  ounce  of 
sweet  almonds  in  water,  to  facilitate  the  removal  of  the  skin,  after 
which  they  are  to  be  beaten  thoroughly  in  a  mortar  with  half 
an  ounce  of  gum  arabic  and  two  drachms  of  sugar,  and  the  whole 
rubbed  with  half  a  pint  of  distilled  water,  gradually  added.  The 
emulsion  is  then  to  be  strained.  A  pint  or  more  of  this  may  be 
taken  in  twenty-four  hours,  in  doses  of  a  wineghissful  or  teacupful. 
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A  mmilar  mixture  maj  be  made  with  bitter  alm<md%  and  a  taUe- 
spoonful  given  for  a  doeei  in  pectoral  and  oardiae  oomplainti. 

IX  WHEAT  BRAN.  —  Teitioi  FuBFUS. 

Bran  contains  a  little  starbh,  albnmen,  and  probably  gum,  wbidi 
it  yields  to  water,  forming  a  mnoilaginons  infoskmi  ic^ibh  may  be 
used  for  general  baths,  with  advantage,  in  outaneons  aflSaotions.  I 
have  frequently  employed  the  remedy  in  these  caaesi  and  have  bad 
reason  to  be  satisfied  with  its  eflEbcts.  From  half  a  peek  to  a  pedc 
of  the  bran  may  be  put  in  each  bath,  of  which  the  ^water  maybe 
heated  to  95^  or  100^,  according  as  the'  affection  may  be  acute  or 
chronic. 
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EMOLLIENTS. 

Emollients,  as  here  considered,  are  substances  capable  of  form- 
ing a  sofl,  Bligbtly  adhesive  mass,  perfectly  bland/and  unirritating, 
which,  when  applied  to  the  skin,  has  the  effect  of  softening  and 
relaxing  its  tissue.  I  confess  that  there  is  no  very  distinct  line  of 
demarcation  between  this  class  and  that  of  the  demulcents ;  and 
one  of  the  methods,  by  which  the  medicines  belonging  to  it  act  use- 
fully in  disease,  is  that  which  characterizes  the  succeeding  class  of 
protectives.  Yet  there  are  points  of  difference  sufficient,  I  think, 
to  justify  a  retention  of  these  agents  in  a  distinct  and  long  recog- 
nized association.  Thus,  emollients,  as  here  defined,  have  definite 
limits  of  action,  and  are  exclusively  external.  Demulcents  may  be 
used  to  any  extent  upon  the  surface,  and  are  frequently  used  inter- 
nally. One  of  the  main  offices  performed  by  the  demulcents  is  to 
mingle  with  acrid  substances,  and  diminish  or  obtund  their  acri- 
mony. This  office  cannot  be  performed  by  the  emollients.  These 
have  a  deeper  effect  upon  the  tissues  than  the  demulcents,  which  for 
the  most  part  operate  upon  the  surface  of  application  exclusively. 
On  the  other  hand,  the  emollients  differ  from  the  protectives  in  the 
softening  and  relaxing  effect  produced  by  the  moist  or  liquid  matter 
incorporated  with  them,  while  they  may  be  less  efficient  upon  the 
mere  principle  of  excluding  the  air,  which  they  do  but  partially. 

So  far  ,as  they  are  a  distinct  class  of  remedial  substances,  the 
emollients  are  merely  the  recipients  of  the  fluids,  which  are  the 
real  agents  in  all  the  dynamic  results  produced.  Thus,  flaxseed 
meal  is  an  emollient;  but  it  is  the  liquid  that  may  be  mixed  with 
it  which  really  produces  the  effects.  There  are  only  two  liquids 
which  have  this  property ;  vxUeTy  namely,  and  glycerin.  The  fixed 
oils  ofl«n  form  a  part  of  the  emollient  application,  calculated  to  give 
it  the  due  consistence,  and  therefore  belong  to  the  class;  but  the 
oils  alone  are  inadequate  to  the  effects  aimed  at.  No  one  would 
expect  the  influence  exercised  by  emollients,  from  a  mixture  of 
one  of  the  fixed  oils  with  sawdust.  "Water  is  almost  always  the 
active  principle;  and  the  substances  here  called  emollients  merely 
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afford  the  means  of  applying  it  in  the  required  method.  Glycerin 
}ias  probably  the  same  or  very  similar  powers  with  water;  but 
experience  has  not  determined  the  point  definitively. 

The  emollients  are  employed  in  the  form  of  poultice  or  cataplasm. 
Water,  by  means  of  them,  is  confined  within  certain  limits,  at  the 
temperature  of  the  body,  and  is  steadily  thus  applied,  for  a  con- 
siderable length  of  time,  so  as  to  be  able  endosmotically  to  pene- 
trate the  tissues,  and  to  an  indefinite  depth.  The  water,  thus  pre- 
sent in  the  tissues,  in  excess,  exercises  its  sedative  influence  upon 
them,  reduces  their  vital  force,  and  diminishes  their  action.  Perhaps 
its  presence  between  the  molecules,  by  somewhat  separating  them, 
lessens  their  vital  cohesion  by  a  kind  of  mechanical  inflaence.  But, 
however  the  effect  may  be  produced,  it  is  the  water  that  produces 
it.  The  fixed  oils  are  incapable  of  thus  acting.  They  cannot  suffi- 
ciently penetrate  the  tissues. 

Under  the  operation  of  one  of  these  emollients,  the  parts  be- 
neath often  swell  considerably,  and  become  obviously  soft  and 
flaccid  to  the  touch.  If  applied  over  a  wounded  or  abraded  sur- 
face, by  a  long  continuance,  they  will  produce  so  flabby  a  condi- 
tion as  to  favour  the  production  of  fungous  granulations. 

As  therapeutic  agents,  they  are  useful  chiefly,  if  not  exclusively, 
in  inflammation  or  vascular  irritation ;  and  they  prove  curative  in 
these  cases  mainly  by  their  sedative  agency.  If  the  inflammation 
of  parts  beneath  has  advanced  to  a  certain  stage,  they  often  hasten 
suppuration.  This  they  do  simply  by  diminishing  the  vital  force 
in  the  inflamed  part,  in  consequence  of  which  the  exuded  fibrin, 
instead  of  undergoing  organization,  perishes,  and  is  converted  into 
pus.  By  thus  promoting  the  formation  of  abscesses,  they  often 
hasten  the  cure.  But,  in  the  earlier  stage,  or  when  the  violence  of 
the  inflammation  falls  short  of  the  suppurating  point,  they  favour 
ite  resolution  by  direct  sedation.  In  mere  vascular  irritation,  which 
has  not  yet  amounted  to  inflammation,  they  will  be  even  more 
effective  in  putting  an  end  to  the  affection.  Hence  the  use  of 
emollient  poultices  in  all  superficial  inflammations,  whether  idio- 
pathic, or  the  result  of  a  wound,  or  any  other  kind  of  injury. 
Their  action  extends  also  to  the  subcutaneous  tissue.  Hence  their 
universal  employment  in  boils  and  phlegmons.  The  inflamed 
lymphatic  glands  feel  the  same  influence;  as  also  do  the  arteries, 
veins,  and  absorbents  of  the  extremities.  The  secreting  glands 
outside  of  the  great  cavities   are  er]^ually  benefited.      Emollient 
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poultices,  in  inflammation  of  the  testicles,  and  of  the  salivary 
glands,  often  produce  the  most  happy  antiphlogistic  efiects. 

But  what  shall  we  say  of  their  influence  over  inflammation  of  the 
tissues  within  the  cavities?  I  agree  with  those  who  believe  that 
they  are  very  efficient  auxiliaries  to  other  antiphlogistic  remedies, 
in  these  cases,  at  least  in  many  of  them.  In  pleurisy,  peritonitis, 
enteritis,  gastritis,  dysentery,  and  bronchitis,  I  believe  they  exercise 
very  happy  efiects.  But  they  must  be  very  large,  retained  steadily 
for  days,  and  frequently  renewed  so  as  to  be  always  kept  moist 
Thus,  in  peritonitis  and  enteritis,  the  whole  anterior  surface  of  the 
abdomen  should  be  covered.  I  can  conceive  that,  in  these  cases, 
the  water  may  enter  the  vessels  and  dilute  the  whole  blood,  by 
aCfecting  that  which  is  circulating  through  the  vessels  beneath.  I 
have  no  doubt  that  pediluvia  do  act  upon  this  principle  to  a  con- 
siderable extent ;  and  so  may  poultices.  But  that  cannot  be  the 
main  agency;  as  otherwise  poultices  to  the  extremities  should  have 
the  same  efiect.  Their  effects  in  internal  inflammations  may  be 
explained  in  two  ways.  The  mucous  surfaces  sympathize  with  the 
skin,  and  may,  when  inflamed,  feel  a  sedative  influence  exerted 
upon  the  surface  of  the  body.  As  regards  the  serous  tissues,  which 
are  in  contact  with  the  walls  of  the  cavity,  the  water  may  possibly 
reach  them  from  the  surface,  and  thus  act  on  them  directly.  In  re- 
lation to  inflammation  of  the  parenchymatous  tissues,  I  do  not 
think  the  poultices  are  so  efiectual  as  in  those  of  the  membranes. 
Certainly,  either  of  the  explanations  just  given  would  not  so  well 
apply  to  them. 

But  these  emollient  cataplasms  may  be  continued  too  long.  They 
should  always  be  discontinued,  when  the  sedative  effect  becomes  the 
prominent  evil ;  and  sometimes,  in  such  cases,  a  stimulant  applica- 
tion will  speedily  correct  the  evil.  Thus,  after  the  use  of  poultices 
in  ordinary  paronychia,  the  end  of  the  finger  afiected  often  swells 
much,  assumes  an  almost  mush-like  consistence,  and,  if  an  incision 
has  been  made,  fungous  granulations  are  apt  to  shoot  up  out  of  the 
wound.  I  have  found  that  the  withdrawing  of  the  poultices,  and 
the  application  of  resin  cerate,  with  a  spirituous  lotion,  have  imme- 
diately restored  energy  to  the  parts.  Nor  should  emollient  poul- 
tices be  applied  in  cases  of  inflammation,  in  which  suppuration  is 
threatened,  or  liable  to  occur,  but  in  which,  nevertheless,  it  may  be 
very  desirable  to  prevent  it. 

The  degree  of  consistence  in  the  emollient  application  has  been 
indicated  in  the  definition.    It  should  be  so  soft  as  readily  to  adapt 
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itself  to  tbe  shape  of  the  sarface,  yet  s 
form,  and  oot  run.  Tbe  fixed  oils  ac 
useful  bj  retainiDg  the  softness,  particul 
they  are  most  apt  to  become  dry,  and 
part.  I  believe  glycerin  is  still  better  t 
to  tbe  eHFect  aimed  at,  it  may  posslbl] 
water  in  its  action  on  the  tissues. 

Of  tbe  substances  used  as  emollients, 
already  treated  of,  and,  if  not,  the  mate 
known  aa  to  require  no  description.  L 
here,  than  to  name  tbe  snbstancea  used, 
one,  such  practical  bints  as  may  suggest 


^ 


1.  Bbead  asd  Milk.— For  npplicatii 
face,  aa  in  furuncles,  paronychiie,  bul 
whole  as  convenient  aa  any  other  mal 
at  hand,  and  easily  prepared.  The  p 
crumbling  the  bread,  and  heating  it  wil 
until  the  two  are  thoroughly  incorpors 
to  use  sweet  milk,  as  it  is  somewhat 
little  perfectly  bland  olive  oil,  or  swei 
added,  to  retard  the  drying  of  the  poul 
its  emollient  virtues. 

2.  Flaxseed  MEAL.~Z»!i  Furina.  E 
directs  the  meal  of  flaxseed,  previously 
expression.  This  contains  a  lorge  prop 
mucilage,  and  will  make  a  good  catapli 
vantage  of  keeping  the  poultice  longer  i 
partly  through  its  own  fluidity,  and  pai 
ing  the  water.  The  meal  of  the  unexpr 
ferable.  It  is  obtained  by  grinding, 
adding  the  meal  gradually  to  boiling 
thickened.  About  four  ounces  are  n 
water.  Tbe  flaxseed  cataplasm  is  one  r 
if  made  out  of  meal  that  has  not  becom 

3.  Slippery  Elm  BABK.—  Ulmvs.  i 
elm  bark,  in  consequence  of  the  abund; 
an  excellent  emollient  cataplasm,  pre] 
manner  as  that  of  flaxseed  meal.  The  j 
light,  coarse  powder,  in  which,  along 
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many  fibres  not  completely  pulverized.  I  have  been  told  that 
many  persons  sift  the  powder,  retaining  the  finer  for  internal,  and 
the  coarser  for  external  use.  This  is  wrong.  The  whole  powder 
should  be  used  in  the  formation  of  poultices,  as  likely  to  be  more 
completely  unirritating  to  delicate  surfaces.  Some  bland  fixed  oil, 
incorporated  with  this  cataplasm,  might  be  useful,  by  longer  pre- 
serving its  softness. 

4.  MA.BSHMALLOW  EoOT. — AUhsese  Radix.  U.  S.,  Ed.— -4 Z^a?a. 
Lond. — Boiled  and  thoroughly  beaten  up  with  water,  this  root 
forms  an  emollient  poultice,  sometimes  employed  in  Europe.  It  is 
seldom  if  ever  used  here. 

5.  Oatmeal. — Avmm  Farina.  U.  S. — If  oatmeal  be  gradually 
added  to  boiling  water  until  it  assumes  the  consistence  of  a  thick 
paste,  it  forms  an  excellent  emollient  cataplasm. 

6.  Indian  Meal. — Zeie  Farina. — Indian  mush  is  much  used,  in 
this  country,  where  large  cataplasms  are  required,  as,  for  example, 
to  cover  the  anterior  surface  of  the  abdomen,  or  a  large  portion  of 
the  chest  The  poultice  is  made,  as  the  others,  by  adding  Indian 
meal  gradually  to  boiling  water,  and  stirring  until  the  proper  con- 
sistence is  obtained. 

7.  Most  of  the  roots  of  ordinary  edible  vegetables  may  be  used  for 
the  same  purposes.  Potatoes,  turnips,  and  carbots  are  most 
frequently  used.  They  are  thoroughly  boiled,  and  then  mashed 
into  a  pulp.  The  unboiled  carrot  root  has  also  been  recommended; 
but  this  is  not  strictly  emollient,  being  somewhat  excitant  in  conse- 
quence of  the  presence  of  a  little  volatile  oil.  In  this  state,  how- 
ever, it  sometimes  answers  a  good  purpose  in  indolent  and  flabby 
ulcers,  by  gently  stimulating  them,  and  will  sometimes  cause  the 
ulcers  which  follow  burns  to  heal  kindly. 

Whatever  substance  is  used  in  preparing  emollient  cataplasms, 
it  will  often  be  advisable  to  cover  the  surface  of  the  poultice  with 
a  piece  of  gauze,  and  stitch  the  edges  of  this  to  those  of  the 
outer  covering,  in  order  to  prevent  the  escape  of  the  material. 
When  the  poultice  is  applied  over  the  eye,  the  external  meatus 
of  the  ear,  or  a  wound  of  irregular  surface,  this  precaution  is  pecu- 
liarly necessary. 
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PEOTECTIVES. 

This  name  I  giye  to  remedies,  which,  applied  to  a  diaeaaed  sur- 
face, protect  it  from  the  contact  of  the  air,  and  of  irritant  agenti 
generally.  I  do  not  insist  upon  the  name,  but  know  no  other  word 
in  our  language  which  would  better  express  the  idea;  and  I  am 
averse  to  the  invention  of  new  words  when  not  esaentiaL  In  rela- 
tion, however,  to  the  class  itself,  there  seems  to  be  a  necessity  for 
it  in  a  system  of  arrangement,  which  is  to  embrace  all^  therapeutic 
agencies.  Other  classes  may  include  substances  which  act  on  this 
principle;  and  the  operation  of  certain  classes  necesaarily  implies 
a  certain  amount  of  protective  influence,  as  of  the  demulcents  and 
emollients ;.  but  there  are  substances  used  for  this  porpose  which 
cannot  be  introduced  elsewhere,  and^  in  regard  to  the  two  dassei 
mentioned,  the  protective  influence  is  but  partial 

The  therapeutic  eflfoot  of  the  protective  operation  is  to  aid  in  tlie 
cure  and  prevention  of  inflammation.  This  is  its  characteristic  aim 
and  object.  That  the  measure  has  such  an  influence,  and  one  of  no 
little  efficacy,  is  shown  by  daily  experience  and  observation.  We 
constantly  witness  the  efibrts  of  nature  to  avail  herself  of  this 
therapeutic  principle.  She  covers  small  sores  with  a  scab,  upon 
the  falling  ofiTof  which,  the  surface  is  found  to  have  healed  beneath 
it.  In  extensive  vesications,  if,  upon  the  escape  of  the  liquid,  the 
epidermis  lies  undisturbed  in  contact  with  the  surface,  the  inflam- 
mation generally  ceases,  and  a  new  cuticle  soon  forms;  whereas,  if 
the  protection  of  the  cuticle  be  removed,  the  denuded  surface  is 
very  apt  to  become  still  more  inflamed.  It  has  already  been  stated 
that  the  best  dressing  for  a  blister,  which  it  is  desired  to  heal,  is  the 
cuticle  as  nearly  unbroken  as  possible.  When  such  protection  is 
impracticable,  nature  endeavours  to  supply  the  place,  either  by  the 
production  of  pus,  which  answers  the  purpose  partially,  or  by 
throwing  out  a  layer  of  coagulable  lymph,  which  produces  a  still 
greater  protective  efiect.  We  every  day  see  slight  inflammation, 
spontaneous  or  accidental,  yield  to  the  simple  application  of  a  piece 
of  court- plaster,  which,  without  such  protection,  would  often  ad- 
vance and  prove  very  annoying.    In  recent  times,  we  have  had 
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abandant  opportunities  of  witnessing  the  same  effect,  from  the  ap* 
plication  of  collodion  and  similar  agents. 

Upon  what  principle  do  these  agents  operate?  So  far  as  concerns 
the  protection  they  afford  against  mechanical  injury,  as  from  fric- 
tion, sand,  dust,  ic.,  or  known  dynamical  irritants,  or  even  changes 
of  temperature,  their  influence  is  intelligible.  They  obviate  the 
effects  of  these  irritant  causes,  and,  in  cases  of  existing  inflammation, 
enable  nature  to  effect  a  cure.    But  this  is  not  all  they  do. 

It  is  obvious  that  they  act  advantageously  also  by  excluding  the 
atmospheric  air;  for,  if  this  is  admitted,  the  exclusion  of  all  other 
agents  often  proves  quite  unavailing.  But  the  air  is  not  in  itself 
irritant.  We  are  always  surrounded  with  it;  we  are  constantly 
inhaling  it  even  down  to  the  delicate  vesicular  tissue  of  the  lungs; 
it  is  probably  never  entirely  absent  from  the  alimentary  canal ; 
it  has  often  found  its  way  into  serous  cavities  and  the  areolar  tis- 
sue ;  and  yet  inflammation  is  not  observed  to  result  from  it,  under 
these  circumstances.  The  air  is  perfectly  bland.  Some  have  ex- 
plained the  result  by  reference  to  the  drying  influence  of  the  atmo- 
sphere, which  produces  a  condition  of  things  in  denuded,  wounded,  or 
ulcerated  surfaces,  which  strongly  tends  to  excite  or  sustain  inflam- 
mation. There  is,  no  doubt,  truth  in  this  explanation.  The  protec- 
tives  certainly  do  good  in  this  way,  in  diseased  and  uncovered  sur- 
fiices.  But  it  very  often  happens  that  such  surfaces  may  be  kept 
abundantly  moist,  so  as  entirely  to  obviate  the  drying  effect  of  the 
air,  yet  without  improving;  whereas,  if  completely  protected  against 
the  contact  of  the  air,  they  quickly  begin  to  amend,  and  soon  heal 
entirely.  The  same  effect,  moreover,  is  observed  from  the  pro- 
tectives,  in  diminishing  inflammation  upon  surfaces  with  the  epider- 
mis or  epithelium  sound,  and  when  moisture  or  dryness  forms  but 
a  small  part  of  the  consideration  in  the  case.  There  must  be  some 
other  method  of  accounting  for  the  effect.  The  following  appears 
to  me  to  be  the  most  satisfactory  explanation. 

Though  the  air  is  bland  in  its  ordinary  influence  in  health,  it  is 
because  a  due  balance  is  observed  between  its  dynamic  properties 
and  the  requisitions  of  the  system.  The  air  is  always  performing 
important  functions,  not  only  in  the  lungs,  but  upon  the  surface  of 
the  body,  and  probably  in  the  alimentary  canal.  It  is  always  sup- 
plying oxygen  and  receiving  carbonic  acid.  This  is  certain  in 
relation  to  the  air-passages ;  has,  I  think,  been  proved  in  relation 
to  the  skin ;  and  is  fairly  inferrible  to  be  true  also  in  the  alimentary 
canal.  In  the  healthy  state,  it  imparts  enough  oxygen,  and  re- 
ceives enough  carbonic  acid,  to  meet  the  wants  of  the  system ; 
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and  notUng  more  happens  than  the  regalar  maTntenanee  of  thi 
systemic  fanctioDS.  Bat,  when  inflammation  is  estebliahed  in  any 
portion  of  the  great  snrfkoes,  with  which  the  air  10  in  contact^  as 
it  consists  in,  or  is  attended  with  an  elevation  of  the  vital  ftanctioiii^ 
more  air  is  required  to  support  the  excited  process.  More  ozTgea 
is  consumed,  more  carhonio  acid  formed,  and  asore  liMi  evohed. 
A  portion  of  this  oxygen  the  inflamed  snrfiuae  moeiTaa  fiom  tike 
contiguous  air.  If,  therefore,  we  exclude  this  air,  we  eat  off  oas 
source  of  the  pabulum  necessary  for  the  support  of  the  iaOainnii- 
tory  process,  which  consequently  dimiiiishes  or  oeaaea.  It  may 
be  said  to  die  for  want  of  aliment  This  is  a  mmjde  ezphnatbo, 
and  it  will,  I  think,  apply  to  all  the  problems  that  oan  be  pre- 
sented in  the  case.  The  presence  of  the^ir  supports  the  inflammi- 
tion ;  remove  it,  and  the  inflamed  parts  must  then  depend  for  their 
supply  of  oxygen  solely  on  that  brought  with  the  blood  from  tlie 
lungs;  and,  though  it  does  not  necessarily  fbUowihat  the  inflamma- 
tion must  cease,  when  the  local  supply  of  air  is  out  ofl^  eapedaUj 
after  fever  has  set  in,  by  which  the  movement  of  the  blood  is  aood^ 
rated,  yet  one  influence  is  certainly  added  to  those  which  favour 
the  reduction  and  resolution  of  the  inflammatoiy  state. 

Nor  is  this  influence  confined  to  inflammations  entirely  supe^ 
ficial. .  It  enters,  for  a  considerable  depth,  into  the  tiasnes;  and 
subcutaneous  inflammation,  as  in  the  cellular  tissue,  mnsdes,  and 
lymphatic  glands,  is  often  much  relieved. 

There  are  two  objects  in  the  use  of  protective  measures ;  one  to 
prevent,  the  other  to  cure  inflammation.  When  a  part  is  liable  to* 
be  injured  by  friction,  or  by  irritating  liquids,  we  cover  it  with  the 
view  of  obviating  injury.  Thus,  bed-sores  are  prevented  by  lead- 
plaster,  applied  over  the  parts  exposed  to  injury,  and  snrfiuses  liable 
to  the  action  of  irritating  secretions  are  guarded  by  covering  them 
with  some  stiff  unctuous  substance.  But  the  theri^utio  eSbct  is 
that  for  which  the  class  is  mainly  used. 


The  protective  agents  are  of  two  kinds ;  one  operating  of  them- 
selves, the  other  through  changes  produced  in  the  surfiEUse  of  appli* 
cation.  The  former  are  purely  mechanical,  simply  serving,  bj 
their  presence,  to  exclude  irritating  agents ;  the  latter  at  first  act 
dynamically  or  chemically  on  the  tissues,  the  sur£ace  of  which  they 
so  alter  as  to  render  it  insensible  to  irritants,  and  impervious  to  the 
air ;  and  a  portion  of  the  tissue  itself  is  thus  made  to  protect  the 
remainder.    The  one  kind  are  direct,  the  other  indirect  protectivea 


CHAP,  in.]  PROTBOnVES.— OLIVB  OIL.  829 

Court-plaster,  or  collodion,  is  an  example  of  the  former ;  nitrate  of 
silver,  or  iodine,  of  the  latter.  I  shall  consider  them  in  these  two 
divisions. 

1.  Direct  Protectives. 

This  division  includes  all  substances,  themselves  inert,  which  are 
employed  to  cover  exposed  surfaces,  so  as  to  guard  them  against 
irritating  agents.  It  is  obvious  that  they  must  be  themselves 
wholly  unirritating ;  as  otherwise,  they  would  directly  contribute 
to  produce  or  increase  what  they  are  intended  to  prevent,  diminish, 
or  remove.  Hence  the  great  practical  importance  of  ascertaining 
that  the  substances  used  are  pure,  and  uninjured  by  exposure, 
fraudulent  admixture,  or  careless  preparation.  The  physician  is 
o(Ven  foiled  in  his  purpose  by  want  of  attention  to  this  object. 

I.  OLEAGINOUS  SUBSTANCES. 

Under  this  head,  I  include  both  liquid  oils  and  fats,  together  with 
wax,  as  of  closely  analogous  nature.  Of  the  origin,  preparation, 
and  physical  and  chemical  properties  of  these  bodies,  I  shall  say 
little  or  nothing;  as  they  are  generally  well  known,  and  if  the 
reader  desire  information,  he  will  find  it  in  the  U.  S.  Dispensatory. 

Of  the  liquid  oils,  those  usually  employed  are  the  olive  oil  and 
almond  oil ;  of  the  fats,  lard,  suet,  and  spermaceti,  including  wax. 
Others  are  occasionally  used;  but  none  which  produce  effects  differ- 
ent from  those  attainable  through  the  particular  substances  above 
mentioned.  Whatever  may  be  popularly  thought  upon  the  subject, 
there  is  nothing  peculiar  or  specific  in  the  operation  of  goose-grease^ 
rahhits  fat^  heat's  grease^  or  even  the  fat  of  serpents. 

1.  OLIVE  OIL.  —  Oleum  Oliv^.   U.  S.j  Land.,  JBii,  Dub. 
ALMOND  OIL.  —  Oleum  Amygdal^.  J7.  /S.,  Land. 

These  oils,  of  which  the  former  is  procured  by  expression  from 
olives,  the  latter  in  the  same  manner  from  sweet  almonds,  may  be 
considered,  in  their  protective  capacity,  as  identical  in  their  pro- 
perties and  uses.  They  are  both  nutritious,  and  both  in  large 
doses  mildly  laxative;  but  with  these  properties  at  present  we 
have  nothing  to  do.  The  olive  oil,  as  the  least  costJy,  is  most 
frequently  used. 

Bubbed  up  with  mucilage  or  the  yolk  of  eggs,  and  loaf  sugar, 
they  form  an  emulsion,  which,  by  sheathing  the  mucous  membrane 
of  the  mouth  and  fauces,  may  prove  useful  in  allaying  cough,  and 
moderating  the  uneasiness  of  stomatitis  and  angina..   Almond  oil 
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is  usually  preferred  for  tbis  purpose.  A  fluidounce  may  be  rubbed 
with  half  a  fluidounce  of  mucilage  of  gum  arabic  or  tbe  yolk  of  an 
egg,  and  two  drachms  of  loaf  sugar,  and  then  mixed  with  five  or 
six  fluidounces  of  water. 

They  are  sometimes  applied,  unmixed,  to  dry,  harsh,  cracked  or 
excoriated,  and  inflamed  or  irritated  surfaces,  to  soften  and  pro- 
tect them;  but  much  more  frequently  they  are  used  for  this 
purpose  in  combination  with  substances,  such  as  wax  or  sperma- 
ceti, which  give  them  more  consistence.  These  combinations  will 
be  specially  noticed  in  their  proper  places.  Olive  oil,  rubbed  over 
the  surface  of  the  body,  is  thought,  in  the  East,  to  be  both  a  p^^ 
ventive  and  remedy  of  the  plague. 

Very  often  these  oils  are  employed  to  serve  as  a  vehicle  for 
other  substances,  which  they  also  dilute  when  too  acrid;  but  this 
application  of  them' has  been  noticed  under  the  several  substances 
with  which  they  are  thus  associated. 

A  mixture  of  equal  parts  of  olive  oil  and  lime-water,  forming  a 
kind  of  soap,  is  much  and  advantageously  used  as  a  dressing  for 
burns  and  scalds,  at  their  first  occurrence.  There  is  probably  no 
better  application  for  the  first  two  or  three  days.  It  should  be 
thickly  applied,  on  cloth,  so  as  thoroughly  to  cover  tbe  whole  sur- 
face. The  U.  S.  Pharmacopoeia  directa  flaocseed  oil  to  be  used,  and  it 
has  the  advantage  of  greater  cheapness,  but  no  other,  and  is  rather 
less  agreeable. 

2.  LABD.  —  Adeps.  U.  aS.,  Lond.  —  AXUNGIA.  Ed.^  Dub. 

This  is  the  prepared  fat  of  the  hog.  When  used  as  a  protective, 
it  should  contain  no  common  salt,  and  must  be  perfectly  free  from 
rancidity.  It  need  scarcely  be  stated  that  lard  taken  internally  is 
highly  nutritious.  Its  use  as  an  ingredient  of  laxative  enemata 
has  been  already  mentioned. 

Alone,  it  is  more  frequently  used  as  a  protective  to  irritated 
surfaces  than  the  liquid  oils;  and  is  sometimes,  especially  in  cold 
weather,  applied  as  a  dressing  to  wounds  and  blisters;  but  it  is  too 
diffluent,  at  the  temperature  of  the  body,  to  be  used  advantageously 
for  this  purpose,  unless  incorporated  with  some  firmer  material. 

Lard  has  recently  attracted  much  attention,  and  been  extensively 
used,  as  an  external  remedy  in  scarlet  fever.  It  was  introduced 
into  use  for  this  purpose  by  Dr.  Schneemann,  of  Hanover,  Ger- 
many, who  employs  it  in  the  form  of  fat  bacon.  The  whole  surface, 
excepting  the  scalp  and  face,  is  rubbed  with  it  night  and  morning. 
I  have  not  used  the  remedy ;  but  have  been  informed  by  medical 
friends  that  they  have  found  it  very  successful;  and  favourable 
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reports  of  it  have  been  published.  It  probably  acts  by  protecting 
the  surface  against  the  oxygenizing  influence  of  the  atmosphere, 
which  may  be  necessary,  or  at  least  greatly  contribute  to  the  main- 
tenance of  the  eruption. 

The  preparations  in  which  lard  is  chiefly  used  as  a  protective 
agent,  will  be  mentioned  directly.  Like  olive  oil,  it  is  much  em- 
ployed as  a  vehicle  or  diluent  of  acrid  or  irritant  substances. 

8.  SUET —  Sevum.   U.  S.,  Lmd.,  Ed. 

Suet  is  the  prepared  fat  of  the  sheep.  It  has  the  same  proper- 
ties as  lard,  from  which  it  differs  mainly  in  being  of  a  firmer  con- 
sistence. The  only  objection  to  its  use  is  its  liability  to  become 
rancid,  in  which  condition  it  is  decidedly  irritant;  and  it  should 
never  be  employed  except  when  perfectly  sweet.  In  this  state,  it 
forms  an  excellent  protective  dressing  for  blisters,  ulcers,  wounds, 
and  abraded  surfaces,  and  those  liable  to  be  irritated  or  excoriated 
by  acrid  secretions;  as  the  upper  lip,  for  example,  in  coryza.  It  is 
also  used  to  give  a  firmer  consistence  to  ointments,  prepared  with 
Iard«or  olive  oil,  as  in  the  instance  of  mercurial  ointment. 

4.  SPEBMACETI.— Cetaceum.  U.S.^  Lond.,  Ud.,  Dub. 

This  is  obtained  from  the  fat  in  the  head  of  the  spermaceti 
whale.  For  use  in  medicine  it  should  be  of  the  finest  quality, 
white,  pearly,  translucent,  without  unpleasant  odour,  and  quite 
destitute  of  taste.  It  is  used  almost  exclusively  to  give  proper  con- 
sistence to  ointments  and  cerates,  and,  with  lard  and  olive  or  almond 
oil,  forms  excellent  protective  combinations. 

Ointment  of  Bose  Water  ( UnguerUum  Aquse  Eoste^  U.  S.),  com- 
monly called  cold  cream,  is  an  oflBcinal  of  the  U.  S.  Pharmacopoeia, 
and  an  excellent  preparation.  It  consists  of  rose-water,  almond 
oil,  and  spermaceti,  with  a  very  small  proportion  of  white  wax. 
There  is  no  unctuous  preparation  better  adapted  to  excoriated  and 
irritated  surfaces,  especially  chapped  hands  and  lips.  Persons 
whose  hands  are  liable  to  be  chapped  in  winter,  cannot  do  better 
than,  after  each  washing  of  the  hands  with  soap  and  water,  to  rub 
them  over  thoroughly  with  this  ointment,  and  then  carefully  wipe 
them  ofl^  without  again  introducing  them  into  water.  The  skin  is 
thus  preserved  sound  and  soft,  and  much  vexation  and  inconve- 
nience avoided.  It  is  the  plan  I  have  adopted  during  my  hospital 
duties,  and  always  found  efiectual.  The  rose-water  gives  a  pleasant 
smell  to  the  preparation.  It  should  be  frequently  renewed,  as,  if 
kept,  it  is  apt  to  become  rancid,  and  unfit  for  use.  Another  me- 
thod of  accomplishing  the  same  object  in  relation  to  the  hands, 
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when  chapped,  is  every  night,  at  bedtime,  to  rub  them  thorongUy 
with  perfectly  sweet  oil  or  lard,  to  sleep  with  them  gloved,  and 
next  morning  to  wash  them  with  soap  and  water. 

Spermaceti  Cerate  {CeraLum  Oeiacei,  U.S^  Lond.)  is  made  by 
melting  together  spermaceti,  white  wax,  and  olive  oil.  When  the 
ingredients  are  pare  and  sweet,  it  forms  an  excellent  dressing  fi>r 
blisters,  excoriated  surfaces,  wounds,  and  ulcers,  when  the  object  is 
not  to  make  any  specific  impression  on  them,  but  merely  to  &voar 
their  healing  by  protecting  them  from  the  air,  &o.  The  cerate  is 
often  also  used  as  a  vehicle  for  substances  applied  with  other 
objects. 

5.  YELLOW  WAX CerA  Flava.  U.  S^  Ed.,  Dub. 

WHITE  WAX.— Cera  Alba.  U.S^  Lond.,  Ed.,  Dub. 
These  are  varieties  of  bees-tvax  (cera);  the  yellow  being  the  crude 
wax  as  prepared  from  the  comb;  the  white,  the  same  purified  by  a 
bleaching  process,  which  deprives  it  of  colouring  and  odorous  mat- 
ter. The  white  wax  is  that  usually  preferred  in  the  preparation  of 
ointments,  cerates,  and  plasters,  for  which  purpose  it  is  much  ysei 
Its  advantages  are  that  it  is  perfectly  bland,  and,  by  its  physical 
properties,  serves  to  give  a  proper  consistence  and  tenacity  to  the 
preparation.  The  protective  compounds,  of  which  it  is  an  ingre- 
dient, are  the  oirUmerU  of  rose-water  and  spermaceti  ceraie^  just  de- 
scribed, and  the  following. 

Soap  Cerate  {Geratum  Saponis,  U.  S.)  is  made  from  a  solution  of 
subacetate  of  lead,  soap,  white  wax,  and  olive  oil.  The  solution  of 
the  salt  of  lead  is  first  boiled  with  the  soap,  and  after  due  concen- 
tration is  incorporated  with  the  wax  and  oil  melted  together.  In 
the  first  part  of  the  process  the  fatty  acids  of  the  soap  unite  with 
the  protoxide  of  lead,  forming  the  proper  lead  plaster,  while  the 
acetic  acid  and  soda  unite  to  form  acetate  of  soda.  The  prepan- 
tioD,  therefore,  is  really  a  mixture  of  lead  plaster  and  acetate  of 
soda,  with  the  oil  and  wax,  which  convert  it  into  a  cerate.  It  is  a 
handsome  preparation,  and  serves  for  a  protective  dressing  in  all 
cases,  in  which  a  gently  sedative  impression  from  the  preparation 
of  lead  may  be  at  the  same  time  indicated. 

Simple  Cerate  {Geratum  Simplex,  U.S.;  Geratum,  Lond.)  is 
made  by  melting  together  two  parts  of  lard  and  one  of  white  wax 
This  is  the  preparation  most  commonly  used  for  dressing  blisters, 
excoriations,  wounds,  and  ulcers,  when  the  pure  protective  influ- 
ence is  required.  Peculiar  care  should  be  taken  to  prepare  it  from 
perfectly  sound  materials,  and  afterwards  to  keep  it  sweet. 
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SiHFLK  QumiXlfT  (  Unguentum  Simplex^  U.  S.,  Ed.)  difiers  from 
the  preceding  preparation  only  in  the  proportion  of  its  ingredients; 
four  parts  of  lard  being  employed  to  one  of  wax,  instead  of  two 
parts,  as  in  simple  cerate.  The  proportions  in  the  cerate  are 
adapted  to  the  purposes  of  a  firm  covering  for  ulcers,  ko^  in  which 
the  unctuous  matter  will  retain  its  place,  and  not,  by  melting  with 
the  heat  of  the  body,  sink  into  the  dressings.  The  ointment  is 
much  softer,  and,  though  it  may  be  used  for  the  same  purposes, 
especially  in  cold  weather,  is  more  frequently  employed  as  a 
vehicle  for  other  medicines,  to  be  applied  by  inunction,  or  spread 
on  linen  or  patent  lint. 


II.  PLASTERS. 

EMPLASTRA. 

Plasters  are  in  themselves  essentially  protective;  and,  though  very 
often  purposely  medicated  in  such  a  way  as  to  irritate  or  inflame, 
or  with  a  view  to  a  general  impression  on  the  system  through  ab- 
sorption, they  nevertheless  exclude  the  influence  of  the  air,  and  thus 
far  act  antiphlogistically  upon  underlying  inflammations.  Some  of 
them  probably  operate  usefully  in  the  latter  method  without  having 
been  intended  to  do  so.  Thus,  the  plasters  made  with  ammoniac 
(i.  616),  gaVxmum  (i.  615),  Burgundy  pitch  (ii.  748),  and  Canaila 
pitch  (iL  749),  which  are  employed  as  revulsives  in  chronic  rheuma- 
tism in  the  loins  and  elsewhere,  chronic  swellings  of  the  joints,  and 
various  subcutaneous  inflammatory  tumefactions,  and  which  cer- 
tainly often  produce  very  happy  efiects  in  those  complaints,  pro- 
bably operate  as  much  by  excluding  oxygen  from  the  subcutaneous 
tissues,  as  by  a  revulsive  influence.  In  this  way,  too,  we  can 
understand  the  useful  efiects  of  the  iron  plaster,  or  strengthening 
plaster  (i.  450),  which,  applied  to  the  small  of  the  back,  and  the 
larger  joints,  has  seemed  to  impart  strength ;  whereas,  it  has  sim- 
ply removed  rheumatic  or  other  inflammatory  conditions,  partly 
at  least  through  the  method  here  suggested.  So  also  with  the 
mercurial  plaster  (iii.  285),  which,  while  it  is  slightly  aflecting  the 
system,  is  operating  favourably  on  the  protective  principle.  All 
the  above  preparations  have  been  noticed  under  the  proper  heads. 
There  are  a  few  which,  from  their  peculiar  applicability  to  pro- 
tective purposes,  deserve  to  be  more  particularly  noticed  here. 
VOL.  II. — 58 
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1.  lAAD  PIiABTBB.— BlCPLABTBUX  PlVIIBL  Z7«  iSl,  ZomL— EVr 

FLASTBUX  LrcHABOTBi.  Jiiy  l>tti.~Liibaigd  Plaster. — /Maelylni 
This  has  been  already  auflSdently  described  (L  172).  It  is  bsn 
noticed  only  to  call  attention  to  its  pecoliar  usefalnesfli  not  onl^  is 
relieying  excoriation  and  other  superficial  inflammation,  wbidi  it 
does  partly  by  the  sedative  inflaenoe  of  the  lead,  bint  also sa  apo* 
tection  against  these  conditions.  To  prevent  bed^orea^  or  iqsij 
to  the  skin  from  othw  modes  of  pressore  and  friction,  as  from  tlii 
padof  a  trass,  and  various  snrgical  dressingii  this  answeffc  oAsn  a 
excellent  purpose;  the  only  objection  being  its  want  of  suflkaeai 
tenacity.    This  deficiency  is  supplied  in  the  fidlowing  preparstioi. 

9.  BBtmr  FLA8TSB.— Emplastbuh  BxSDf  Ji.  Ui&f  LonoL^  DA 
— Emplastbux  Besinosum.  Hd—Hmplasirum  Adhmtivum.— Ai^ 
herive  Plasty. 

This  consists  of  the  above  plaster  with  the  addition  of  a  little 
resin,  which  gives  it  adhesiveness.  It  is  very  much  used  in  tk 
dressmg  of  wounds  and  ulcers,  in  the  former  to  keep  their  edgv 
together,  in  the  latter  to  approximate  and  give  snpport  to  the  gn- 
nulations.  But^  while  answering  these  purposes,  it  probably  aidi 
the  cure,  especially  in  the  ulcers,  by  excluding  the  air.  There  ii^ 
on  the  whole,  no  plan  of  treating  ulcers  in  the  legs  more  effbetivdj 
than  by  the  adhesive  plaster  and  bandaging. 

8.  SOAP  FLA8TSB.— Ehplastbuk  SAFOim.  U.  S^  Lond^  M, 
Dub. 

This  is  the  lead  plaster  incorporated  with  a  littie  soap.  It  has  long 

been  employed  as  a  discutient  application  to  tumours  and  swoUet 

joints.    If  the  principles  above  inculcated  are  founded  in  truth,  ve 

can  easily  understand  how  this  preparation  may  act  as  an  antipUo- 

gistic  remedy,  and  thus  perhaps  be  disposed  to  gite  greater  weigB 

to  the  testimony  of  those  who  have  found  it  a  very  useful  remedy. 


III.  COLLODION. 

COLLODIUM.  U.S. 

This  name  has  been  given  to  a  solution  of  gun  cotton  in  etto, 
which  was  brought  to  the  notice  of  the  profession,  in  tbe  year  1817, 
by  Dr.  J.  P.  Maynard,  then  a  student  of  medicine  in  Bo^on.  For 
the  mode  of  preparing  it,  see  the  XT.  S.  Dispenisalory  (10th  a&,  |t 

849).  .    .. ,         . 
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Properties.  Collodion  is  a  colourless,  transparent  liquid,  of  the 
consistence  of  thin  syrup.  On  exposure  to  the  air,  the  ether  rapidly 
evaporates,  and  the  solution  thickens  so  as  to  be  unfit  for  use. 
Hence,  it  must  be  kept  in  well-stopped  bottles,  and  in  very  small 
ones,  in  order  to  obviate  the  necessity  of  frequently  opening  them. 
When  the  solution  is  spread  out  uniformly,  by  means  of  a  brush, 
there  is  soon  formed,  in  consequence  of  the  evaporation  of  the  ether, 
a  thin,  transparent,  very  tenacious  pellicle,  which  adheres  firmly  to 
the  surface  with  which  it  is  in  contact.  This  is  impermeable  by  air, 
and  insoluble  in  water,  so  as  to  protect  the  surface  completely  against 
those  agents.  But,  in  the  process  of  solidification,  the  preparation 
undergoes  considerable  contraction,  and  acquires  a  certain  degree 
of  inelastic  rigidity,  which  causes  it,  when  applied  to  a  yielding 
substance  like  the  skin,  to  produce  shrinking  or  condensation. 
This  last  property,  though  useful  for  certain  purposes  in  surgery,  is 
very  inconvenient  for  others;  and  for  the  latter  should  be  corrected 
if  possible. 

Several  different  additions  have  been  proposed,  with  various 
degrees  of  success,  to  obviate  this  inconvenience.  An  account  of 
them  may  be  seen  in  the  article  by  Dr.  Bache  in  the  U.  S.  Dispen- 
satory, above  referred  to.  Since  that  article  was  prepared,  the 
addition  of  glycerin  has  been  proposed  by  MM.  Cap  and  Garot, 
who  speak  with  great  confidence  of  its  utility.  Two  parts  of  gly- 
cerin added  to  100  of  collodion,  according  to  these  writers,  entirely 
obviate  the  disadvantages  alluded  to,  giving  to  the  pellicle  formed 
a  pliability  and  elasticity  which  prevent  injurious  contraction,  and 
permit  free  movement  of  the  parts  that  may  be  covered. 

Uses.  In  consequence  of  the  adhesiveness  and  firmness  of  the , 
pellicle  formed  by  collodion,  and  of  its  impermeability  by  water 
and  air,  it  answers  an  excellent  purpose  for  retaining  the  surfaces 
of  incised  wounds  in  contact,  as  a  dressing  for  ulcers  in  which  con- 
traction, and  the  exclusion  of  atmospheric  air  are  indicated,  and  as  a 
covering  for  superficial  abrasions,  slight  injuries,  excoriated  nipples, 
intertrigo,  &c.  Inflammation  is  obviated,  and  the  parts  in  general 
heal  kindly  under  its  protection,  with  which  washing  with  water 
does  not  interfere.  Another  surgical  purpose  to  which  it  has  been 
applied  is  to  obviate  the  erections  attendant  on  gonorrhoea;  the 
whole  organ  being  enveloped  in  a  coating,  which  renders  expansion 
impossible.  (See  Am.  Journ.  Med.  Sci.^  N.S.,  xxvi.  618.)  It  has  been 
used  in  other  cases,  to  prevent  motion,  and  thus  answer  the  pur« 
poses  of  splints.    A  casing  for  inflamed  joints  might  sometimes 
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prove  naefal  io  this  way,  and  pofBibly  alao  cm  the  proteotiTe  piin- 
dple;  bot  tbe  metbod  ahoald  be  avoUled  in  severe  and  acate  eum. 

Collodion  baa  also  been  considerably  need  for  the  oore  of  siip» 
flcial  inflammation.  Thus,  it  baa  been  .bigbly  leoommended  ia 
erya^laSf  and  varidua  cuUmeauM  eruptiana^  in  wbich  it  ia  aopposad  to 
operate  partly  by  emptying  tbe  blood-vessels  tbiongb  oompresBnii 
I  believe  tbat  lAie  benefit  aoorues  mncb  more  from  the  oomplsli 
exdusion  of  the  air;  and,  indeed,  the  oompression  haa  sometinMs 
provoked  anincreaseof  the  disease  by  the  irritation  of  the  anrroond- 
iDg  skin.  Dr.  Christen,  assistant  physician  to  ihe  hospital  at  Pcagae^ 
derived  no  permanent  advantage  from  it  in  erysipelatona  inflamn» 
tion  associated  with  fever;  bat  foand  it  of  decided  advantage  in  UmI 
affection  when  of  purely  local  origin,  proceeding  from  wonndsi  it 
The  same  writer  tried  it  in  the  early  stage  of  tmaZtpoac^  with  tbe 
view  of  checking  the  progress  of  the  eruption  in  the  face;  but,  thoo|h 
used  under  the  most  favourable  circumstances,  it  fiuled  to  prodooa 
the  desired  effect  {IbicL^  zxv.  418.)  It  has  been  employed  also  ia 
chilblains^  and  is  supposed,  applied  thickly  over  the  aorfiioe^  to  hive 
aided  in  the  diacussion  cfbuboea.  The  compression  it  pTodnces  rendezs 
it  sometimes  efficient  in  the  suppreaaion  ^  henwrrhage^  and  it  has  beet 
recommended  for  this  purpose  in  leech-bites.  It  may  be  used,  more- 
over, to  give  a  lining  to  ooarioua  excavatiana  in  ieeA^  in  order  to  pro- 
tect them  from  the  air. 

It  is  most  conveniently  applied  by  a  brush.  The  modified  sola- 
tion,  above  described,  should  be  preferred  in  the  treatment  of  in- 
flammatory affections  of  the  skin. 


CAOXJTCHOno  and  GUTTA  FEBCHA  have  properties  similir 
to  those  of  collodion,  and  may  be  used  for  the  same  purposes.  By 
taking  advantage  of  their  solubility  in  chloroform,  solutions  of  them 
may  be  made,  which,  when  applied  in  thin  layers,  very  quickly 
leave  pellicles  on  the  sur&ce,  having  the  impermeability  of  that  of 
collodion,  without  the  same  rigidity.  Such  solutions  have  been 
considerably  used  in  cutaneous  affections.  That  of  gntta  percha  i> 
generally  preferred.  It  may  be  used  in  all  kinds  of  chronic  cutaneoia 
eruptions,  especially  in  the  scaly  affections,  and  ihe  advanced  stagei 
of  eczema.  It  will  often  also  prove  useful  in  tbe  acute  eruptioiu, 
though  less  applicable  to  cases  in  which  there  is  watery  or  pumloid 
secretion.  In  erysipelas  it  is  said  to  have  been  used  advantageously, 
and  has  the  great  advantage  over  collodion,  that  it  does  not  equally 
irritate  by  compression.    Success,  too,  is  claimed  for  it  in  rendering 
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the  eruption  in  small -pox  abortive.  In  fact,  it  may  be  used  in  all 
cases  of  superficial  inflammation  and  slight  injuries,  in  the  treat- 
ment of  which  the  protective  principle  is  applicable.  Dr.  Graves, 
of  Dublin,  bears  special  testimony  in  its  favour  as  a  remedy  in 
cutaneous  diseases.  {Dub,  Quart.  Joum.  of  Med.  /SW.,  June,  1852.) 
An  investing  layer  of  this  kind  might  even  be  tried  about  the 
knees  and  larger  joints,  affected  with  obstinate  rheumatism,  or  other 
chronic  inflammation.  A  closely  fitting  and  adhering  coat  of  caout- 
chouc is  thought  to  have  proved  useful  in  such  cases. 

The  solution  in  chloroform  should  be  saturated,  and  the  applica- 
tion made  by  means  of  a  cameFs  hair  pencil,  which,  on  each  occa- 
sion, should  be  immersed  in  boiling  water,  to  prevent  its  becoming 
clogged  by  the  solidified  material.  The  application  should  be  re- 
peated as  often  as  may  be  necessary  to  keep  the  covering  complete. 
In  the  scaly  and  scabby  affections,  the  skin  should  be  first  cleared, 
if  possible,  by  poulticing,  &c. 

2.  Indirect  Protectives. 

These  operate,  in  the  sound  state  of  the  skin,  by  so  altering  the 
epidermis  as  probably  to  render  it  impermeable  to  the  air,  and  thus 
to  prevent  the  influence  of  oxygen  on  the  parts  beneath.  Applied 
to  the  mucous  membranes,  they  enter  into  combination  *  with  the 
superficial  portion  of  the  epithelium,  or  its  whole  thickness,  form- 
ing a  similar  protecting  layer.  In  ulcers  they  combine  with  the 
albumen  of  the  secretions,  and  with  the  superficial  tissue,  and  in 
this  way  form  an  insoluble  covering  for  the  surface.  These  effects 
are  produced  by  several  of  the  escharotics;  and  in  this  way,  as 
well  as  by  an  alterative  influence,  or  the  removal  of  the  diseased 
structure,  their  efficacy  in  promoting  the  healing  of  ulcers  may  be 
explained. 

L  HITRATE  07  8ILYSR.— Arqenti  Nitras. 

This,  I  believe,  operates  as  an  antiphlogistic  remedy  most  effi- 
ciently through  the  protection  it  thus  affords  to  the  subjacent  tissue. 
The  cutide,  blackened  under  its  operation,  loses  the  peculiar  organ- 
ization, in  consequence  of  which  liquids  and  air  can  find  entrance 
and  exit,  and  probably  becomes  a  much  less  permeable  tissue.  Hence 
the  efficiency  of  this  escharotic  in  erysipelatous  and  erythematous 
inflammation,  and  in  numerous  cutaneous  eruptioDfl.  The  white 
layer  which  it  forms  with  the  mucous  tissue  may  opeimte  on  the 
same  principle;  as  may  the  insoluble  white  pellidit'  fcljiTW 

after  it  upon  ulcerated  and  abraded  surboea. 
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of  escharotics,  the  effects  of  nitrate  of  silver  have  been  sufficiently 
detailed;  and  I  allude  to  them  here  only  as  belonging  to  the  present 
category  of  influences,  and  illustrative  of  the  principles  stated. 

2.  lODIHE.  —  loDiNiUM. 

This  is  another  agent  which  had  proved  very  efficacious  in 
numerous  superficial  disorders,  of  a  nature  to  be  benefited  through 
the  protective  agency.  The  tincture  of  iodine  is  the  preparation 
usually  employed  for  the  purpose,  and,  in  the  greater  number  of 
cases,  will  answer  very  well.  When,  however,  a  very  strong  im- 
pression is  demanded,  the  tincture  may  be  saturated,  which  is  easily 
done  by  leaving  in  the  bottle  a  little  more  iodine  than  is  dissolved. 
The  strength  may  be  made  still  greater  by  using  iodide  of  potas- 
sium, which  increases  the  solvent  power  of  alcohol  as  it  does  of 
water.  Thus,  by  adding  half  a  drachm  of  the  iodide  of  potassium 
to  a  fluidounce  of  alcohol,  it  may  be  made  to  dissolve  a  drachm  of 
iodine.  A  solution  of  this  kind  has  been  used  by  Dr.  Todd,  of 
London.  Some  prefer  an  ethereal  solution^  of  the  same  strength  as 
the  officinal  tincture,  under  the  idea  that  it  is  less  painful ;  and,  as  the 
ether  rapidly  evaporates,  while  the  alcohol  remains  for  some  time 
to  stimulate  the  surface,  there  seems  to  be  good  reason  for  the 
preference.  (Durkee,  Am.  Joum.  of  Med.  Sci,,  N.  S.,  xxviii.  108.) 

When  one  of  these  preparations  is  applied  by  a  brush  to  the 
surface  of  the  skin,  it  rapidly  produces  a  yellow  discoloration  of 
the  epidermis,  with  more  or  less  smarting  pain,  of  which  the  patient 
sometimes  complains  a  good  deal,  but  which  soon  subsides.  If  the 
application  has  been  moderate,  the  stain  gradually  disappears,  by 
the  evaporation  of  the  iodine,  without  any  organic  change  in  the 
cuticle.  But  such  an  influence  is  of  little  or  no  effect  for  the  pur- 
poses here  had  in  view.  The  application  must  be  made  so  as  to 
produce  a  deep-brown  stain  of  the  cuticle,  which  should  be  so 
much  affected,  as  afterwards  to  desquamate.  It  is  oflen  necessary, 
moreover,  to  reapply  the  tincture,  and  to  do  so  repeatedly,  should 
the  evidence  of  its  action  on  the  epidermis  diminish.  I  have  often 
noticed,  in  erysipelas,  while  using  mucilaginous  dressings  of  slip- 
pery elm  to  the  surface,  and  tincture  of  iodine  to  the  border  of  the 
inflammation,  that  the  stains  produced  by  the  latter  rapidly  dis- 
appear under  contact  with  the  former ;  and  the  inference  is  that 
such  a  contact  should  be  guarded  against,  in  the  use  of  the  remedy. 

Erysipelas  is  one  of  the  a&ections  in  which  iodine  has  shown  the 
greatest  antiphlogistic  power.  Applied  over  the  whole  surface,  it 
will  not  unfrequently  diminish  or  even  subdue  the  inflammation. 
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But  it  must  be  remembered  that  erysipelas  is  usually  a  constitu- 
tional affection,  and  that,  if  the  inflammation  is  suppressed,  the 
disease  is  not  cured;  and  there  may  be  danger  of  the  local  irrita- 
tion fixing  itself  elsewhere,  perhaps  in  some  internal  organ.  It  has 
happened  to  me  to  witness  a  fatal  case  of  such  translation,  and, 
though  the  local  application  made  in  that  instance  was  not  iodine, 
yet  the  principle  would  be  the  same  with  either,  and  I  have,  there- 
fore, always  avoided  any  efforts  at  once  to  cure  the  local  affection. 
But  when  disposed  to  spread  into  the  head,  or  too  extensively 
elsewhere,  I  have  very  long  been  in  the  habit  of  endeavouring  to 
circumscribe  its  progress,  and  keep  it  within  due  bounds.  For 
this  purpose,  iodine  is,  I  think,  on  the  whole  the  most  convenient 
and  effectual  means.  It  should  be  applied  for  two  or  three  inches 
in  breadth,  partly  on  the  inflamed  and  partly  on  the  sound  surface. 
When  it  fails  to  check  the  march  of  the  inflammation,  it  usually 
moderates  its  severity.  In  local  erysipelas,  arising  from  wounds, 
with  or  without  the  suspicion  of  poison,  as  in  dissecting  wounds,  I 
have  also  been  in  the  habit  of  using  tincture  of  iodine,  and,  I  think, 
with  advantage. 

In  herpes^  and  eczema^  it  will  sometimes  arrest  the  disease  in  its 
early  stages;  but  in  the  latter  affection  it  will  often  fail,  because 
the  local  disease  is  sustained  by  a  powerful  constitutional  tend- 
ency; and,  in  many  cases,  no  suppressing  agents,  however  powerful, 
are  capable  of  subduing  it.  Herpetic  ringworms  will  frequently  yield 
at  once. 

The  tincture  of  iodine  is  also  among  the  most  effective  means  of 
checking  the  progress  of  the  variolous  eruption.  Applied,  at  the 
first  appearance  of  the  eruption,  or  within  a  day  or  two,  it  will 
often  very  considerably  modify  it,  and  prevent  full  maturation  and 
pitting. 

But  iodine  acts  also  on  deeper  inflammations.  Thus,  it  may  be 
employed  with  advantage  in  inflammation  of  the  absorbents  and  cellu- 
lar tissue  of  the  arm  or  leg,  such  as  occasionally  follow  wounds  of 
the  fingers  or  toes.  It  must  be  liberally  applied  upon  the  skin, 
along  the  course  of  the  inflamed  vessels. 

In  inflammation  of  the  absorbent  glands,  it  may  be  similarly  em- 
ployed. 

It  has  also  been  highly  recommended  in  chronic  enlargements  of 
the  tonsils,  applied  directly  to  the  mucous  membrane  coverin<i' 
them. 

It  is  highly  useful  in  inflamed  and  distended  bursse^  sue* 
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frequently  notioed  in  ilieamaiio  patientdi  and,  q^died  firoely  aioniid 
the  joints,  has  been  foond  aemoetble  in  aimilftr  afieotions  of  tin 
synovial  fnmbrainm.  Indeed^  tbe  tinatue  of  iodine^  loodly  apidied, 
may  be  used  with  hope  of  benefit  in  most  oaaea  of  cArontc  mfamr 
motion  cmd  tum^ouOion  ^  tiW  jomia^  whether  zhoamatio^  S^^^h  ^ 
scrofaloaa. 

Furuneles^  pMegmm$  in  the  aobcntaneoiia  lUBoe^  and  jporoiiycUai 
may  be  treated  in  the  same  way. 

a  oxBABon.— CBxiflOToiE. 

This  is  another  .of  the  remedies  that  operate  indirectly  on  the 
protective  principle.  Thongh  a  powerfol  irritant  itself  it  <^en 
proves  nsefy  in  ulcerative  aflbctions.  When  applied  undiluted  to 
a  sur&oe  of  this  kind,  it  coagulates  the  albumen,  and  thus  gives  a 
white  coating,  which  protects  the  parts  beneatlu  It  should  be  used 
only  in  the  indolmt  and  flabby  ulosn^  the  phagedmic^  or  the  gtrngn^ 
nous  ulcera  following  bums ;  and  never  in  thoae  already  in  a  higUy 
inflamed  state. 

On  a  former  occasion,  I  spoke  of  the  efficaoy  of  creasote  in  tooth- 
ache, and  ascribed  it  in  part  to  the  insoluble  coating  it  gives  to  the 
carious  surfoce. 
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IDbisiou  H. 

NON-SYSTEMIC    REMEDIES. 

These  are  remedies  acting,  not  essentially  and  directly  on  the 
functions  or  organs,  but  on  some  extraneous  body  or  bodies  inci- 
dentally present  in  the  system,  and  operating  injuriously  upon  it 
The  division  includes  only  the  two  classes  of  antacids  and  anthel- 
mintics. I  might  have  made  a  third,  embracing  medicines  which 
correct  the  effects  of  acrid  matters  in  the  alimentary  canal  by  an 
absorbent  property;  but,  as  the  single  medicine  which  would  repre- 
sent the  class  has  the  property  of  absorbing  acids  also,  I  have 
thought  it  most  expedient  to  include  it  in  the  class  of  antacids. 

It  may  be  objected  to  the  classification  here  adopted,  that  the  two 
great  divisions  are  so  extremely — one  might  almost  say,  so  absurdly 
different  in  their  dimensions.  My  only  answer  is,  that  this  is  the 
method  of  nature;  and  if  I  have  erred,  I  have  done  so  in  following 
her  footsteps.  If  the  inquirer  will  look  beyond  the  science  which 
engages  our  attention,  X>\xt  into  the  broader  fields  of  nature,  he  will 
observe  similar  inequalities  constantly  repeated,  both  in  the  physical 
and  the  moral  world;  and  will  learn  in  time  that,  though  they  may 
seem  discordant  when  viewed  partially,  yet  the  general  effect  is 
that  of  order  and  beauty.  Could  our  finite  capacity  embrace  the 
whole,  we  should  undoubtedly  find  unbroken  harmony. 


ANTACIDS. 

These  are  medicines  which  correct  acidity  in  whatever  part  of 
the  body  they  may  encounter  it,  either  by  neutralizing  or  phy* 
sically  absorbing  the  acid.  It  must  be  recollected,  however,  that, 
in  some  parts  of  the  system,  the  presence  of  a  oertain  proportion  of 
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free  acid  ia  nonnal,  and  even  essential  to  health.  Thnsi 
the  period  of  digestion,  it  is  now  aniversally  admitted  that  the 
gastric  juice  is  normally  soar,  and  that  this  condition  is  greatly  pro- 
motiye  of  its  solvent  power ;  and  a  certain  degree  of  aoidity  of  Aa 
urine  is  required,  in  order  that  the  phosphatic  salts  may  at  all  times 
be  held  in  solution.  It  is,  therefore,  only  an  excess  of  acid  beyond 
the  wants  of  the  Amotion  that  requires  correction.  Such  an  exoesB 
frequently  exists  in  the  stomach  and  bowels.  !Fhoagh  it  is  proba- 
bly impossible  that  the  blood  should  become  positively  aoid  during 
life,  yet  acid  substances  not  unfrequently  are  either  generated  in-it 
or  find  their  way  into  it,  and  are  rejected  through  the  diflSscent 
emunctories,  as  the  skin,  lungs,  and  kidneys ;  and  a  sour  l»eath, 
and  sour  odour  of  the  perspiration,  would  evince  such  a  state  of 
system.  Again,  a  considerable  excess  of  add  is  often  met  with  in 
the  urine,  irritating  the  lining  membrane  of  the  urinary  paasages, 
and  sometimes  leading  to  the  deposition  of  uric  acid.  This  is  not 
the  place  to  treat  of  the  causes  of  this  excess,  of  its  symptoms,  or 
its  effects.  These  are  subjects  for  the  pathologist  Oar  businesB 
here  is  to  point  out  the  methods  of  correcting  it ;  at  least  to  indi- 
cate those  measures  by  which  the  effects  of  add,  abnormally  exist- 
ing in  the  system,  may  be  obviated,  independently  of  any  agency 
upon  the  functions. 

1.  Modes  of  Operation. 

1.  The  most  efficient  method  of  accomplishing  this  object  is  by 
means  of  medicines  which  are  capable  of  uniting  with  and  neutral- 
izing the  acids;  of  converting  these  irritating  substances  into  mild 
and  innoxious  neutral  salts.  Now  any  salifiable  base  will  accom- 
plish this  object,  so  far  as  the  acids  in  the  alimentary  canal  are 
concerned;  but  it  does  not  follow  that  they  could  all  be  used  for 
this  purpose  with  impunity.  The  oxides  of  silver,  coppei^,  anti- 
mony, &c.,  are  capable  of  neutralizing  acids,  but  in  doing  so  they 
are  converted  into  powerfully  irritating,  and  even  poisonous  salts. 
It  is  only,  therefore,  those  salifiable  bases  which  form  innoxious 
compounds  with  the  acids  they  neutralize,  that  can  be  used.  Of 
this  kind  are  the  medicinal  alkalies  and  alkaline  earths,  and  their 
carbonates,  with  the  exception  of  baryta,  which  cannot  be  safely 
used  for  the  purpose ;  and  these  are  the  substances  employed  as 
direct  antacids. 

But  it  is  proper  to  make  some  discrimination  between  these 
antacids.    Some  are  insoluble,  or  very  nearly  so,  and  consequently 
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cannot  enter  the  circulation  until  they  have  become  neutralized. 
It  is  clear  that  these  may  be  used  for  correcting  acid  in  the  primse 
viae,  but  not  in  the  blood,  or  the  secretions.  They  may,  indeed, 
indirectly  correct  acid  in  these  latter  situations,  by  preventing  its 
entrance  into  the  circulation  from  the  alimentary  canal;  but  they 
cannot  act  upon  that  which  may  exist  in  the  blood  already,  or  may 
be  generated  in  that  fluid,  or  conveyed  into  it  by  the  lymphatics 
from  the  disintegrating  tissues.  For  this  purpose  the  soluble  ant- 
acids must  be  used,  which,  if  in  excess,  after  the  neutralization  of  the 
acid  in  the  stomach,  may  then  enter  the  blood.  These,  after  having 
restored  the  requisite  degree  of  alkalinity  to  the  blood,  become  them- 
selves noxious,  and  are  thrown  off  by  the  emunctories,  and  thus 
neutralize  or  alkalize  the  secretions.  Sour  breath  and  sour  perspi- 
ration may  thus  be  corrected,  and  the  acidity  of  urine  replaced  by 
alkalinity  of  that  liquid.  Magnesia  and  its  carbonate,  and  the  car- 
bonate of  lime  are  in  the  former  category,  the  alkalies  and  their 
carbonates,  and  lime-water  in  the  latter. 

2.  The  second  method  in  which  antacids  operate  is  by  simply 
absorbing  the  acid  without  chemically  combining  with  it,  and  thus 
preventing  it  from  injurious  action  upon  the  tissues.  The  only 
agent  with  which  I  am  acquainted,  certainly  capable  of  producing 
this  effect,  is  charcoal,  which  I,  therefore,  rank  among  the  antacids, 
though  it  has  no  neutralizing  effect. 

2.  Therapeutic  Application. 

In  poisoning  by  the  acids^  as  the  sulphuric,  nitric,  muriatic,  oxalic, 
and  even  tartaric  in  great  excess,  this  class  of  remedies  are  the  ap- 
propriate antidotes,  and  should  always  be  promptly  employed,  along 
with  free  dilution,  and  evacuants. 

Dyspepsia  often  offers  strong  indications  for  the  use  of  antacids, 
to  correct,  the  cardialgia,  gastric  spasms,  and  other  uneasiness  so 
frequently  attendant  on  that  disorder.  But  it  must  be  remembered 
that  these  medicines  are  here  only  palliatives;  and  that,  in  excess, 
they  may  do  harm,  partly  by  depriving  the  gastric  juice  of  its  nor- 
mal proportion  of  acid,  and  partly  by  directly  irritating  the  stomach. 
Their  use,  therefore,  requires  judgment,  and  they  should  not  be 
given  indiscriminately  in  dyspepsia,  whenever  any  little  uneasiness 
may  seem,  in  the  mind  of  the  patient,  to  require  them. 

In  infantile  colics^  and  other  digestive  disorders,  acid  is  a  very 
frequent  cause  of  the  Buflbring,  and  the  antacids  are  often  of  great 
service,  sometimes  even  reUsfing  aerious  diseases,  which  appear  to 
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have  their  origin  in  irritation  of  the  prini«  tin  &om  this  eanaoL  In 
the  coUeh/  affection  qfadulk  Aej  will  alao  often  be  fbond  to  aifaid 

relied 

DiarrhMi  is  not  nnfreqnenilyi  both  in  adnlts  and  ehildreni  snd 
especially  in  the  latter,  either  produced  or  sustained  by  aeid  in  the 
bowelsi  as  indicated  by  the  sour  smelUng  and  green  pasasges^  and 
not  unfreqaently  also  sour  breath  and  eructations.  Henee  antacids 
are  among  our  habitual  remedies  in  this  albotion. 

Sick^headadie  often  depends  on  an  excess  of  aci4  in  the  attvnMtA^ 
and  may  not  un&equently  be  anticipated  or  cured  by  a  fbll  dose  of 
magnesia,  or  other  medicine  belonging  to  the  dass. 

FebrUe  (fiMOMs,  in  their  bourse,  often  erinoe,  by  the  sour  smell  of 
the  breath  and  the  perspiration,  the  existence  of  acid  in  the  blood, 
and  call  for  the  use  of  this  dass  of  medicines.  This  is  especially 
apt  to  be  the  case  in  the  fevers  of  children.  It  is  obvious  thst 
the  antaddB  should  here  be  selected,  which  are  capable  of  being 
absorbed  into  the  Uood,  as  the  alkaline  carbonate  or  bicarb(Hiatea. 

GhtU  and  rheumatigm  frequently  afford  the  same  indication ;  and 
the  alkaline  method  of  treating  diese  diseases  has  strong  advocates 
among  those  who  believe  that  acid  is  the  essential  materies  morin 
in  these  diseases. 

In  cUabetea  there  is  often  a  sourish  as  well  as  saccharine  smell 
issuing  from  the  patient,  which  proves  the  abnormal  elaboration  of 
acid  in  the  system,  calling  for  antacids;  and,  so  far  as  medicines 
can  affect  the  course  of  this  fearful  disease,  the  alkalies  are  among 
those  most  to  be  relied  on. 

The  uric  acid  lithiasia  offers  another  indication  for  antacids;  and 
there  are  no  means  so  efficacious  in  affording  relief  in  the  gra- 
velly and  other  urinary  disorders  dependent  on  an  exoess  of  urio 
acid  or  the  urates  in  the  urine.  The  soluble  alkaline  carbonates 
are,  of  course,  here  also  specially  indicated. 

From  the  remarks  which  have  been  made,  it  is  obvious  that  s 
considerable  discrimination  is  necessary  in  the  choice  of  the  antadd, 
to  adapt  it  to  the  drcumstances  of  each  case.  Thus,  in  the  bowel 
affections,  magnesia  and  lime,  or  their  carbonate,  are  usually  prefer- 
able, the  magnesian  preparations  being  used  when  there  is  indica* 
tion  at  the  same  time  for  a  laxative  effect,  the  calcareous,  when  it  a 
desirable  to  produce  rather  an  astringent  effect  on  the  bowels  thsn 
otherwise.  When  the  blood  and  urine  are  to  be  reached,  the  choice 
should  fall  on  the  alkalies  or  their  carbonates;  and  here,  as  a  gen^ 
ral  rule,  the  carbonates  are  to  be  preferred  to  the  caustic  alkaliei^ 
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and  the  bicarbonates  to  the  carbonates,  as  being  milder  in  their 
operation  on  the  mucous  membrane  of  the  primae  vise. 

Incidental  to  their  operation  as  antacids,  these  remedies  often  act 
as  laxatives,  refrigerants,  diuretics,  or  diaphoretics,  bj  means  of  the 
saline  compounds  which  they  form  with  the  acids,  and  which  may 
act  on  the  bowels,  or  be  absorbed.  They  are  sometimes  very  use- 
ful in  this  way. 

But  it  must  be  remembered,  in  using  the  alkaline  antacids  for 
these  various  purposes,  that  all  that  is  required  is  the  neutraliza- 
tion of  an  abnormal  excess  of  acids,  and  that  it  is  desirable  not  to 
substitute  an  excess  of  alkalinity,  unless  some  special  indication  for 
this  condition  exist. 

8.'  Effects  and  Uses  of  Alkalies  as  Dynamic  Agents. 

1.  Effects,  Hitherto  I  have  been  treating  of  alkaline  substances 
merely  as  antacids.  When  themselves  in  excess,  they  become  real 
dynamic  agents,  producing  important  modifications  in  the  condition 
of  the  system.  Strictly  speaking,  this  subject  should  have  been 
considered  in  the  first  division  of  remedies;  and  the  proper  place 
of  the  alkalies  would,  in  this  view,  have  been  found  among  the 
arterial  sedatives;  but  precision  of  classification  may  sometimes 
give  way  to  expediency;  and  I  have  thought  it  would  be  both 
more  convenient  and  more  impressive  to  consider  the  alkalies, 
under  these  two  difierent  aspects  of  purely  chemical  and  of  dyna- 
mic agency,  in  the  same  place;  especially  as  these  two  modes  of 
operation  are  constantly  running  one  into  the  other  in  practice. 

When  in  excess  in  the  stomach  and  bowels,  the  alkalies  act  as 
irritants,  and,  very  largely  given,  or  in  a  concentrated  state,  may 
cause  severe  inflammation,  and  even  corrosion.  Their  abuse  is  apt 
to  induce  want  of  appetite,  gastric  uneasiness,  and  other  symptoms 
of  dyspepsia. 

A  certain  excess  of  alkali  in  the  blood  is  essential  to  the  con- 
tinued solubility  of  the  albumen  and  fibrin,  and  possibly  for  other 
purposes;  but,  beyond  the  normal  amount,  it  produces  depressing 
effects,  dependent  probably  on  a  direct  alteration  in  the  condition 
of  the  organized  constituents  of  that  fluid.  The  coagulability  of 
the  fibrin  is  probably  impaired,  and,  under  a  very  powerful  influ- 
ence, the  blood-corpuscles  themselves,  to  a  certain  extent,  broken 
up  and  dissolved. 

In  the  urine,  a  similar  excess  disposes  to  the  deposition  of  the 
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phosphate  of  lime,  and  the  ammonio-magnesian  phosphate,  which 
require  the  presence  of  acid  in  the  urine  to  hold  them  in  solution. 
A  tendency  to  calculous  formations  of  this  character  may  thus  be 
promoted. 

2.  Therapeutic  Application.  But,  while  excessive  alkalinity  in 
the  system  is  thus  in  various  ways  injurious,  a  certain  amount  of 
it  may  be  advantageously  applied  to  therapeutic  purposes.  From 
the  influence  exerted  on  the  blood,  that  fluid  becomes  less  capable 
of  duly  supporting  the  vital  processes,  and  a  general  depression  is 
produced.  Hence  the  alkalies  may  sometimes  be  advantageously 
employed  in  inflammatory  and  plethoric  affections.  They  are  sup- 
posed to  be  peculiarly  efGicacious  in  pseudomembranous  inflammatum^ 
as  they  diminish  the  coagulability  of  fibrin,  and  therefore  lessen  the 
tendency  to  its  exudation  in  the  plastic  state.  On  this  account  they 
have  been  used  largely,  and  with  supposed  advantage,  in  pseudo- 
membranous croupy  and  might  be  employed,  with  hope  of  benefit, 
in  similar  affections  of  the  bronchial  tubes  and  alimentary  mucous 
membrane,  forming  varieties  of  bronchitis^  enteritis,  and  dysentery.  It 
is  probable  that  they  operate  advantageously  in  acute  rheumatism^ 
much  more  on  this  antiphlogistic  principle  than  by  the  mere  neu- 
tralization of  acid. 

Cutaneous  eruptions  are  among  the  affections  in  which  the  alkalies 
are  most  frequently  used;  being  taken  internally,  and  not  unfre- 
quently  applied  externally  at  the  same  time.  Internally,  they  act 
in  part  by  neutralizing  acid  in  the  primae  viaB  and  the  circulation, 
which  has  great  influence  in  sustaining  the  eruptive  affection,  and 
in  part  probably  as  antiphlogistic  remedies  through  their  influence 
on  the  blood.  Externally,  they  act  mainly  as  local  excitants ;  and 
may  be  employed  among  the  earliest  of  this  class  of  applications, 
as  the  disease  is  passing  from  the  acute  to  the  chronic  stage. 

In  urinary  affections^  the  alkalies  also  act  advantageously.  As 
mere  antacids,  they  have  already  been  considered.  But  they  are 
thought  to  be  capable  of  doing  something  more  than  merely  to 
neutralize  the  acid  in  the  urine.  It  is  believed  that,  by  maintaining 
a  constant  alkalinity  in  the  urine,  uric  acid  or  the  urates  deposited  in 
the  shape  of  sand  or  gravel  in  the  uriniferous  tubules,  the  calyces,  or 
the  pelvis  of  the  kidney,  may  be  dissolved;  and  the  same  possibility 
may  even  be  considered  as  extending  to  stone  in  the  bladder,  com- 
posed of  the  same  material.  In  the  latter  case,  it  has  been  proposed 
to  effect  a  solution  of  the  stone  in  the  bladder  by  injecting  solutions 
of  the  alkaline  carbonates,  or  bicarbonates ;  but,  though  a  rational 
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proceeding,  it  has  not  hitherto  been  able  to  boast  of  much  success, 
possibly  from  the  want  of  sufficient  perseverance. 

The  alkalies  haye  been  thought  to  possess  a  deobstruent  power 
over  chronic  glandular  and  visceral  enlargements;  but  their  influ- 
ence, in  these  affections,  resolves  itself  into  a  simple  antiphlogistic 
operation,  through  the  changed  state  of  the  blood  already  refer- 
red to. 

When  alkalinity  of  the  blood  or  urine  is  aimed  at,  it  is  on  the 
whole  best  to  use  the  bicarbonates,  as  less  irritant  to  the  stomach 
and  bowels,  than  the  more  caustic  preparation;  and  the  neutral 
alkaline  salts  -of  the  vegetable  acids  might  perhaps  frequently  be 
substituted,  as  their  acid  undergoes  decomposition,  and  the  base 
enters  the  circulation  in  part  as  a  carbonate. 


I.  POTASSA  AND  ITS  CARBONATES. 

I.    SOLUTION  OF  POTASSA.  — Liquor  PoTASSiE.    U.S., 

Lond. — PoTAssuE  Aqua.  Ed. — Potass^  Caustic js  Liquor. 
Dub.  —  Water  of  Fotassa. 

Preparation  and  Properties.  The  officinal  solution  of  potassa  is 
prepared  by  boiling  caustic  lime  with  a  solution  of  carbonate  of 
potassa.  The  lime  takes  the  carbonic  acid,  and  falls  as  an  insoluble 
carbonate,  and  the  liberated  potassa  remains  dissolved  in  the  water, 
which  is  decanted,  when  it  has  become  clear  after  standing.  The 
materials  are  used  in  definite  quantities,  and  the  resulting  solution 
has  consequently  a  definite  strength.  Prepared  according  to  the 
directions  of  the  U.S.  Pharmacopoeia,  it  has  the  sp.  gr.  1.056.  As 
the  London  preparation,  which  has  the  sp.  gr.  1.063,  contains  6.7 
per  cent,  of  pure  potassa,  ours  must  have  considerably  less;  and 
the  solution  cannot,  therefore,  be  said  to  be  strong. 

It  is  perfectly  colourless  and  inodorous,  and  has  very  strongly 
the  peculiar  acrid,  very  disagreeable,  soapy  taste  of  the  alkalies. 
It  is  known  to  contain  potassa  by  affi)rding  a  yellow  precipitate 
with  chloride  of  platinum,  and  a  copious  white  precipitate  of  bitar- 
trate  of  potassa  with  an  excess  of  tartaric  acid.  It  is  incompatible 
with  all  the  acids,  the  acidulous  salts,  the  soluble  salts  of  the  com- 
mon metals,  including  their  soluble  chlorides  and  iodides,  the  salts 
of  ammonia,  and  calomel.  It  dissolves  resins  and  fixed  oils,  form- 
ing soaps  with  the  latter.  As  it  attracts  carbonic  acid  from  the  air, 
it  should  be  kept  in  weU-stopped  bottles. 

Medical  Effects  and  Uses.    Solution  of  potassa  has,  in  a  high  de- 
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gree,  all  the  characteristic  properties  of  the  alkalies.  In  relation, 
however,  to  the  neutralizing  or  antacid  power,  both  this  preparation 
and  the  carbonates  are  much  inferior,  for  equal  weights  of  the  pure 
alkali  or  earth,  to  any  other  of  the  medicines  used  as  antacids ;  for, 
while  the  equivalent  of  soda,  which  is  next  in  order,  is  81.3,  that  of 
potassa  is  47.2;  that  is,  the  quantity  of  acid  which  will  require  31i 
parts  of  the  former  for  neutralization,  will  require  47.2  of  the  latter. 
Hence,  purely  as  antacids,  potassa  and  its  carbonates  stand  at  the 
bottom  of  the  scale. 

In  over-doses,  the  solution  of  potassa  is  capable  of  producing 
fatal  inflammation  or  erosion  of  the  stomach.  In  a  case  of  poison- 
ing, the  proper  antidote  would  be  one  of  the  vegetable  acids,  as 
vinegar,  lemon -juice,  or  tartaric  acid;  and,  if  neither  of  these 
should  be  at  hand,  one  of  the  mineral  acids,  much  diluted. 

The  solution  has  been  used  for  the  antacid,  antilithic,  and  anti- 
phlogistic effects  of  the  alkalies,  but  has  no  advantage  whatever 
over  the  carbonates,  while  it  is  more  unpleasant,  and  much  more 
hazardous.  It  should,  therefore,  I  think,  be  abandoned  as  an  inter- 
nal remedy.  Externally,  it  is  sometimes  used  as  a  rubeSacient,  but 
has  no  special  virtues  in  this  capacity.  It  is  more  important  as  a 
pharmaceutic  than  as  a  therapeutic  agent.  The  dose  for  internal 
use  is  from  ten  to  thirty  minims,  twice  or  three  tfmes  a  day.  When 
given,  it  should  be  largely  diluted  either  with  water,  one  of  the 
aromatic  waters,  or  a  bitter  infusion. 

II.    CARBONATE    OP    POTASSA.  —  PoTASSiE    CarbonAS. 

U.  S.,  Lond.,  Ed.  —  Salt  of  Tartar. 

Preparation,  As  the  carbonate  of  potassa  is  kept  in  the  shops, 
it  is  usually  prepared  from  pearlash,  which  is  an  impure  carbonate, 
obtained  from  the  common  potash  of  commerce,  by  exposing  it  to 
the  flame  of  a  reverberatory  furnace.  The  process  for  purifying 
pearlash  consists  simply  in  dissolving  it  in  a  very  small  proportion 
of  water,  filtering  and  evaporating  the  solution,  and  granulating  by 
constant  stirring,  when  the  liquid  solidifies  on  being  allowed  to 
cool.  The  carbonate  of  potassa  is  thus  separated  from  the  less 
soluble  salts,  and  the  insoluble  substances  contained  in  pearlasb. 
It  is  still,  however,  impure;  containing  chloride  of  potassium,  a 
little  silicate  of  potassa,  and  other  saline  matters  derived  originally 
from  the  wood-ashes,  from  which  the  crude  potash  was  obtained. 
These  impurities,  however,  do  not  materially  impair  its  medicinal 
efficiency. 

A  purer  salt  is  made  by  exposing  the  bicarbonate  of  potassa  to  a 
red  heat,  by  which  one  equivalent  of  carbonic  acid  is  driven  off,  and 
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the  carbonate  remains.  This  is  directed  by  the  U.  S.  Pharma- 
copoeia under  the  name  of  Pure  Carbonate  of  Poiassa  or  Potassa 
Oarbonas  Punu.  The  salt  was  formerly  procured  by  calcining  the 
bitartrate  of  potassa,  which  is  thus  converted  into  the  carbonate ; 
and  as  the  bitartrate  was  only  a  pure  form  of  tartar^  the  name 
given  to  the  matter  deposited  by  wine,  the  carbonate  received  the 
name  of  aaU  of  tartar^  which  it  retains  to  this  day  from  whatever 
source  procured. 

Properties.  Carbonate  of  potassa  is  usually  in  the  form  of  a 
white  granular  powder,  inodorous,  and  of  an  unpleasant,  acrid, 
alkaline  taste.  It  is  extremely  soluble  in  water,  but  insoluble  in 
alcohol.  On  exposure  to  the  air,  it  rapidly  attracts  moisture,  deli- 
quesces, and  is  converted  at  length  into  a  dense  oil-like  liquid, 
which,  though  nothing  but  a  concentrated  solution  of  the  salt, 
received  of  old  the  name  of  oleum  tartariper  deliquium.  From  this 
tendency  to  deliquesce,  it  is  necessary  to  be  careful  not  to  expose 
the  salt  to  the  air;  and  to  diminish  the  rapidity  of  the  change  is 
one  of  the  objects  in  granulating  it.  Carbonate  of  potassa,  though 
neutral  in  composition,  that  is,  cousisting  of  one  equivalent  of  acid 
and  one  of  base,  has  a  strong  alkaline  taste,  and  an  alkaline 
reaction  on  colouring  matters.  It  is  incompatible  with  acids  and 
acidulous  salts,  with  acetate  of  ammonia,  with  lime-water  and  the 
soluble  salts  of  lime,  with  the  soluble  salts  of  magnesia,  iron,  cop- 
per, mercury,  silver,  lead,  zinc,  and  antimony,  and  with  alum  and 
calomel.  It  does  not,  however,  decompose  the  tartrate  of  iron  and 
potassa,  from  the  peculiar  mode  in  which  the  iron  exists  in  that 
salt.  When  heated  to  redness  it  becomes  anhydrous,  but,  as  ordi- 
narily used,  contains,  according  to  Mr.  Phillips,  3  eqs.  of  water  for 
2  eqs.  of  the  salt. 

Medical  Effects  and  Uses.  This  salt  exercises  all  the  peculiar  in- 
fluence of  the  alkalies  on  the  system,  and  is  among  the  preparations 
most  used,  for  the  various  purposes  for  which  these  medicines  are 
given.  Though  less  irritant  and  poisonous  than  the  solution  of 
potassa,  it  is  yet  capable,  in  large  quantities,  of  inflaming  and  even 
cauterizing  the  stomach,  and  causing  speedy  death.  Should  the 
patient  survive  the  first  shock  of  the  poison,  he  sometimes  dies, 
after  several  weeks,  in  consequence  of  the  disorganized  condition  of 
the  digestive  organs.  Instances,  too,  have  been  related  in  which 
death  occurred  long  after  the  taking  of  the  salt,  in  consequence 
of  stricture  of  the  oesophagus,  supposed  to  have  originated  from 
injury  done  to  that  structure.  The  antidotes  are  the  same  as  for 
VOL.  n.— 5-1 
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poisoning  with  potassa.    Sulphate  of  magnesia  might  be  used  for 

the  purpose. 

It  is  unnecessary  to  mention  here  the  various  diseases  in  whicb 
carbonate  of  potassa  is  given  as  an  alkali.  They  have  already  been 
stated  in  the  general  observations.  Though  occasionally  used  to 
correct  acid  in  the  stomach,  and  as  an  antilithic  in  the  uric  aoid  depo- 
sition,  it  is  less  esteemed,  merely  as  an  antacid,  than  some  other 
articles  of  the  class ;  but  it  seems  to  be  generally  preferred,  when 
the  object  is  to  alkalize  the  system.  Hence  it  is  used  in  pseudo- 
membranous croup  and  other  pseudomembranous  diseases,  and  is  a 
favourite  remedy  in  cutaneous  eruptions^  in  which  it  certainly  seems 
occasionally  to  produce  very  favourable  eflFects.  It  has  also  been 
recommended  in  pneumonia  and  other  inflammatory  affections.  As- 
sociated with  cochineal,  it  has  long  been  a  popular  remedy  in 
hooping-cough.  In  jatmdice  it  appears  sometimes  to  act  beneficially 
in  restoring  the  secretion  of  bile,  and  has' long  been  used  in  that 
disease.  In  biliary  calculi  it  may  also  be  given  in  the  hope  of 
rendering  the  bile,  by  its  increased  alkalinity,  capable  of  dissolving 
this  deposition.  Under  the  diuretics,  I  spoke  of  it  as  having  diu- 
retic properties,  and  as  being  sometimes  advantageously  employed 
as  an  adjuvant  with  other  remedies  in  dropsy.  It  might  also  be 
tried  in  scurvy^  in  order  to  supply  the  deficiency  of  the  salts  of 
potassa,  which  Dr.  Garrod  has  shown  to  exist  in  that  disease. 

The  dose  is  from  ten  to  thirty  grains,  twice  or  three  times 
a  day,  dissolved  in  a  wineglassful  or  more  of  water,  which  may  be 
sweetened,  and  aromatized  by  any  agreeable  aromatic  oil. 

Externally  it  is  employed  as  a  lotion  in  cutaneous  eruptions, 
dissolved  in  the  proportion  of  from  one  to  three  drachms  to  the 
pint  of  water.  It  is  advisable  to  begin  with  the  smaller  •propor- 
tion, and  increase  to  the  higher,  as  the  skin  is  found  to  bear  it. 
Alkaline  baths,  for  use  in  similar  cases,  may  be  prepared  by 
adding  fronri  half  a  pound  to  a  pound  of  the  carbonate  to  the  whole 
quantity  of  water  used,  to  be  increased  if  found  desirable.  The 
salt  is  also  sometimes  applied  to  the  skin,  in  the  form  of  an  oint- 
ment, made  by  rubbing  up  from  ten  grains  to  a  drachm  with  an 
ounce  of  lard. 

There  is  an  officinal  Solution  of  Carbonate  of  Potassa  (Liquor 
Potass^  Carbonatis,  U.  /SI,  Lond.,  Dub.)  consisting  of  a  pound  of 
the  carbonate  dissolved  in  twelve  fluidounces  of  water.  It  is  merelv 
a  convenient  form  for  administering  the  salt.  The  dose  is  from 
fifteen  minims  to  a  fluidrachm. 


BIY.  IL]  ANTACUDa— BIOABBONATE  OF  FOTASSA.  861 

III.   BICARBONATE  OF  POTASSA.  — PoTASSJE   BlCARBO- 

NAS.  U.  S.J  Land.,  Ed.,  Dub. 

Preparation.  This  is  prepared  by  passing  carbonic  acid  through 
a  solution  of  carbonate  of  potassa  until  it  ceases  to  be  absorbed, 
then  filtering,  and  evaporating  at  a  temperature  not  exceeding 
160°,  so  that  crystallization  may  take  place.  In  the  process,  the 
carbonate  of  potassa  simply  combines  with  an  additional  equiva- 
lent of  carbonic  acid.  If  a  higher  heat  were  employed  in  the  evapo- 
ration, there  would  be  risk  of  the  escape  of  a  portion  of  the  car- 
bonic acid  of  the  newly  formed  salt.  In  the  act  of  crystallization, 
the  impurities  contained  in  the  carbonate  are  left  behind.  Much  of 
this  salt  is  prepared  by  brewers,  by  exposing  a  saturated  solution 
of  the  carbonate  of  potassa  to  the  atmosphere  of  carbonic  acid  in 
their  vats.  As  the  salt'  becomes  bicarbonated,  it  is  deposited  in 
crystals,  being  much  less  soluble  than  the  carbonate.  Thus  pre- 
pared, it  is  called  sal  aeratus^  and  is  much  used  for  making  light 
bread,  cakes,  &;c.,  as  a  substitute  for  fermentation. 

Properties.  Bicarbonate  of  potassa  is  in  colourless  transparent 
crystals,  which  are  irregular  eight-sided  pyramids  with  two-sided 
summits,  inodorous,  and  of  a  saline  somewhat  alkaline  taste.  The 
salt  is  soluble  in  four  times  its  weight  of  cold  water,  and  less  than 
its  weight  of  boiling  water,  which  deprives  it  of  a  portion  of  car- 
bonic acid  and  converts  it  into  a  sesquicarbonate.  At  a  red  heat, 
it  loses  one  equivalent  of  acid,  and  all  its  water  of  crystallization, 
and  becomes  anhydrous  carbonate.    It  is  permanent  in  the  air. 

Medical  Uses.  The  eflFects  of  this  salt  are  similar  to  those  of  the 
carbonate,  but  feebler.  As  an  antacid,  it  operates  precisely  in  the 
same  way,  only  that  a  larger  dose  is  required.  In  this  capacity, 
therefore,  it  is  preferable  to  the  carbonate,  as  it  is  less  unpleasant 
to  the  taste,  «nd  less  apt  to  irritate  the  stomach.  Merely  for  cor- 
recting acid  in  the  stomach  or  circulation,  or  as  a  remedy  in  the 
uric  acid  lithiasis,  it  may  with  advantage  be  substituted  for  that 
salt.  But  I  doubt  its  equal  efficiency  in  alkalizing  the  system.  The 
additional  equivalent  of  carbonic  acid  probably  qualifies,  in  some 
degree,  its  operation  on  the  organized  constituents  of  the  blood. 
When,  therefore,  it  is  desired  to  obtain  the  antiphlogistic  action 
of  the  alkali,  the  carbonate  should  be  preferred.  The  dose  is  from 
twenty  grains  to  a  drachm. 

Both  this  and  the  carbonate  are  much  used  in  the  preparation  of 
the  neutral  mixture  and  effervescing  draught. 
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II.  PREPARATIONS  OF  SODA. 

I.    CARBONATE    OF    SODA.  —  SOD^    CarbonAS.    U.  &, 

Lond.^  Ed. —  Sod^e  Cabbonas  Crtstaluzatum,  Dub. 

This  is  now  always  made,  on  a  large  scale,  by  the  mana£EU>tnTer. 
Formerly  it  was  prepared  from  the  ashes  of  sea-weeds,  usually 
called  kelpj  or  from  that  of  plants  growing  by  the  seaside  and  colti- 
vated  for  the  purpose,  which  is  known  in  commerce  by  the  name 
of  barilla.  At  present  it  is  procured  almost  exclusively  by  the 
decomposition  of  sulphate  of  soda.  This  salt,  having  been  prepared 
by  acting  on  common  salt  with  dilute  sulphuric  acid,  is  exposed  to 
heat  in  a  reverberatory  furnace  with  carbonate  of  lime  and  bitu- 
minous coal,  which  react  upon  it  so  as  to-  produce  a  mixture,  con- 
sisting of  carbonate  of  soda,  caustic  soda,  sulphuret  of  calciani) 
undecomposed  sulphate  of  soda,  &c.  From  this  the  soluble  sab- 
stances  are  separated  by  lixiyiation,  and,  having  been  procured  in 
the  solid  state,  are  again  exposed  to  heat  with  carbonaceous  matter, 
as  coal-dust,  sawdust,  &c.  The  caustic  soda  is  thus  carbonated,  and 
the  remaining  sulphate  converted  first  into  sulphuret,  and  finally 
into  carbonate,  which  now  becomes  the  chief  constituent.  In  this 
state  the  preparation  is  called  soda  ash.  From  this  the  carbonate 
of  soda  is  obtained  by  lixiviation  and  evaporation,  and  is  subse- 
<|uently  purified  by  solution  and  crystallization. 

Properties,  The  salt  is  in  fine  large  transparent  rhombic  prisms, 
which  speedily  eflBoresce  on  exposure  to  the  air ;  and,  as  found  in 
the  shops,  they  are  in  various  conditions  between  the  two  extremes 
of  perfect  crystal  and  an  opaque  white  powder.  Exposed  to  heat, 
they  effloresce  more  rapidly,  and  at  a  red  heat  give  up  all  their 
water  of  crystallization.  The  salt  is  inodorous,  and  .has  a  saline, 
acrid,  and  alkaline  taste,  but  less  disagreeable  than  that  of  the  cor- 
responding salt  of  potassa.  It  is  soluble  in  twice  its  weight  of 
cool  water,  and  insoluble  in  alcohol.  It  has  an  alkaline  reaction 
on  vegetable  colours. 

The  crystals  of  carbonate  of  soda  contain  one  equivalent  of  car- 
bonic acid,  one  of  soda,  and  ten  of  water;  and  the  proportion  of 
water  of  crystallization  is  64  per  cent. ;  so  that  the  perfectly  dried 
salt  is  nearly  three  times  as  strong  as  the  perfectly  crystallized. 

Medical  Effects  and  Uses.  These  are  so  nearly  the  same  as  those 
of  carbonate  of  potassa,  that  I  must  content  myself  with  referring 
to  what  has  been  stated  of  that  salt. .  It  is  used  for  the  same  pur- 
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poses  internally  and  externally.  In  consequence  of  its  less  disagree- 
able taste,  it  is  usually  preferred  to  the  carbonate  of  potassa  as  an 
antacid;  but  is  less  relied  on  for  alkalizing  the  system.  It  has  been 
supposed,  however,  to  be  specially  useful  in  the  resolution  of  gmtre. 
In  consequence  of  its  inequality  of  strength,  according  to  the 
degree  of  its  efflorescence,  it  is  impossible  to  give  a  precise  dose  of 
the  salt  as  ordinarily  found  in  the  shops.  From  fifteen  grains  to 
a  drachm  of  the  crystallized,  and  five  grains  to  a  scruple  of  the  per- 
fectly dried  salt,  may  be  given  twice  or  three  times  a  day.  For 
external  use,  the  same  preparation  and  proportions  may  be  used  as 
of  carbonate  of  potassa.  (See  page  850.) 

Dried  Carbonate  of  Soda  (SoduE  Carbonas  Exsicoatus,  U.S.; 
SoDJB  Cabbonas  Exsiccata,  Lond.;  Sod^  Carbonas  Siocatum, 
Dub.)  has  been  directed  in  the  Pharmacopoeias,  in  consequence  of 
the  inequality  of  the  partially  effloresced  salt.  It  is  prepared  by 
exposing  the  crystals  to  heat  until  entirely  deprived  of  their  water. 
The  dose  has  been  stated  above.  One  advantage  of  the  prepara- 
tion is,  that  it  may  be  given  in  pills  if  thought  advisable. 

II.  BICARBONATE  OF  SODA.  —  S0D.E  BiCARBONAS.  U.S., 

Land.,  Ed.,  Dub. 

Preparation.  Bicarbonate  of  soda  is  prepared  by  exposing  the 
crystals  of  the  carbonate  to  an  atmosphere  of  carbonic  acid,  in  a 
close  box,  under  pressure.  The  carbonic  acid  is  absorbed,  and  the 
water  of  crystallization  of  the  crystals,  not  being  wanted  for  the 
new  salt,  separates  and  flows  oS.  To  admit  of  its  escape,  the  crys- 
tals are  placed  on  a  diaphragm  in  the  instrument,  pierced  with  holes. 
The  crystals  lose  their  crystalline  appearance  in  the  process,  and' 
become  opaque,  white,  and  porous.  When  the  absorption  is  com- 
pleted they  are  removed  from  the  apparatus,  dried,  and  pulverized. 

Properties.  As  in  the  shops,  this  salt  is  always  in  the  state  of 
a  fine  white  powder.  It  is  inodorous,  and  has  a  saline  slightly 
alkaline  taste,  which  is  less  disagreeable  than  that  of  the  corre- 
sponding salt  of  potassa,  or  indeed  of  any  of  the  soluble  antacids. 
It  is  unchanged  in  the  air.  At  the  boiling  temperature  it  gradually 
gives  out  carbonic  acid,  and  is  converted  into  the  sesquicarbonate. 
Thirteen  parts  of  cold  water  are  required  for  its  solution.  When 
quite  pure,  it  consists  of  two  equivalents  of  carbonic  acid,  one 
of  soda,  and  one  of  water,  and  contains  nearly  twice  as  much 
soda  in  100  parts  as  the  crystallized  carbonate,  in  consequence  of 
•the  abundance  of  water  of  crystallization  in  the  latter.    Thus,  the 
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percentage  of  soda  in  the  crystals  of  the  carbonate  is  20,  in  the 
bicarbonate  about  87.  The  ordinary  bicarbonate  of  commerce  is 
seldom  quite  free  from  carbonate,  a  small  portion  of  the  latter 
having  escaped  decomposition  in  the  process  for  preparing  it 

Medical  Effects  and  Uses.  This  is  the  mildest,  least  disagreeable, 
and  most  largely  employed  of  all  the  alkaline  antacids.  To  the 
carbonate  of  soda  it  is  preferable  on  account  of  its  more  uniform 
dose  and  greater  mildness,  and  to  the  preparations  of  potassa  for 
its  greater  neutralizing  power,  less  unpleasant  taste,  and  greats 
acceptability  to  the  stomach.  In  all  cases  calling  for  the  use  of  an 
antacid,  without  any  special  indication  for  an  astringent  or  laxative 
effect  on  the  bowels,  this  salt  may  be  selected.  The  carbonates  of 
potassa  may  have  a  greater  influence  on  the  secretions,  and  may 
be  more  effectual  in  altering  the  blood ;  but  for  the  neutralization 
of  acid  in  any  part  of  the  system,  this  preparation  of  soda  is  to  be 
preferred.  In  the  cases  of  red  sediment  in  the  urine,  it  often  acts 
like  a  charm  in  correcting  it,  and  is  above  all  other  remedies  usefal 
in  the  urinary  affections,  connected  either  with  excess  or  deposition 
of  uric  acid.  It  has  here  the  advantage  over  the  carbonate  that  it 
does  not  endanger,  if  in  excess,  a  precipitation  of  the  phosphates; 
as  the  excess  of  carbonic  acid  is  said  to  hold  them  in  solution.  In 
the  acidity  of  indigestion,  in  sick-headache  from  the  same  cause,  in 
the  sour  breath  and  sour  cutaneous  exhalations  of  febrile  disease, 
especially  in  children,  this  is  the  best  remedy  to  which  we  can 
have  recourse.  It  may  be  given  dissolved  in  pure  water,  or  in 
some  aromatic  water,  sweetened  if  desired ;  but  the  most  agreeable 
vehicle  is,  on  the  whole,  carbonic  acid  water.  It  should  always  be 
thus  administered  when  there  is  a  conjoint  indication  for  an  anti- 
emetic and  antacid;  as  in  an  irritable  stomach  with  acidity.  It  is 
also  preferable  in  the  urinary  affections;  as  it  secures  that  predo- 
minance of  carbonic  acid  which  favors  the  solution  of  the  phos- 
phates. A  solution  of  a  drachm  of  bicarbonate  of  soda,  with  half 
a  fluidounce  or  a  fluidounce  of  ginger  syrup,  in  eight  fluidounces 
of  carbonic  acid  water,  is  an  excellent  formula  for  administering  the 
salt  in  disorders  of  the  urine.  One-third  of  the  quantity  may  be 
taken  morning,  noon,  and  night ;  the  bottle  being  immediately  and 
carefully  closed  after  each  dose,  turned  up  on  its  cork,  and  kept 
in  a  cold  place,  surrounded  with  ice  if  to  be  had.  The  dose  of 
the  bicarbonate  of  soda  is  from  twenty  grains  to  a  drachm,  twice 
or  three  times  a  day,  when  repetition  is  required.  I 
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III.  PREPARATIONS  OF  AMMONIA. 

I.  SOLUTION  OF  AMMONIA.  —  LiQUOE    Ammonijs.  U.S., 

Lond.,  Dvh. — Ammonite  Aqua.  Ed. — Water  of  Ammonia. 

This  is  a  solution  of  gaseous  ammonia  in  water.  It  has  already 
been  considered  in  relation  to  its  preparation,  properties,  and  exter- 
nal use  (ii.  755).  In  its  general  operation,  it  is  an  arterial  stimu- 
lant, corresponding  in  its  effects  with  carbonate  of  ammonia  (i.  569). 
It  is  not,  however,  much  used  internally ;  the  carbonate  of  ammonia 
being  generally  preferred  for  a  stimulant  impression  on  the  system, 
and  the  aromatic  spirit  of  ammonia  as  an  antacid,  and  local  stimulant 
to  the  stomach.  Nevertheless,  it  is  occasionally  employed;  and  the 
reader  is  referred  to  the  two  medicines  just  mentioned  for  the  spe- 
cial purposes  to  which  it  may  be  applied.  It  has  enjoyed  some 
credit,  as  an  internal  and  local  remedy,  in  the  bites  of  serpents  and 
other  venomous  animals;  and  is  thought  to  correct,  in  some  de- 
gree, the  effects  of  alcoholic  intoxication. 

The  dose  is  from  ten  to  thirty  minims,  which  should  be  largely 
diluted  when  taken ;  not  less  than  a  wineglassful  of  water  being 
required.  A  patient  of  mine  once  attempted  to  swallow  a  small 
portion  undiluted.  The  interior  of  the  mouth  was  intensely  in- 
flamed, and  the  tongue  to  a  considerable  extent  excoriated.  In 
such  a  case,  the  patient  should  immediately  wash  out  his  mouth 
with  vinegar,  and  afterwards  apply  almond  or  olive  oil.  In  poison- 
ing by  an  over-dose  of  the  solution  swallowed,  vinegar  or  lemon- 
juice  should  be  immediately  taken  as  antidotes,  the  stomach  well 
cleansed,  almond  oil  afterwards  administered  in  emulsion,  and  suit- 
able measures  employed  to  moderate  the  inflammation. 

II.  SPIRIT  OP  AMMONIA— Spiritus  Ammoni-*.  U.S., Ed. 

This  differs  from  the  preceding  simply  in  the  circumstance,  that 
alcohol  is  used  as  the  menstruum  instead  of  water.  It  is  prepared 
in  the  same  manner,  and  is  intended  to  be  of  the  same  ammoniacal 
strength.  Its  only  advantage  is,  that,  in  consequence  of  its  alcoholic 
menstruum,  it  admits  of  admixture  sometimes  with  substances  for 
external  use,  with  which  w^ter  might  be  chemically  incompatible, 
as  with  the  resinous  and  gummi-resinous  tinctures,  and  alcoholic 
solutions  of  camphor,  and  the  volatile  oils.  "With  these  it  is  some- 
times associated  in  the  preparation  of  rubefacient  liniments,  or  of 
mixtures  for  internal  use;  which,  however,  always  require  to  be 
diluted  fireely  with  water  at  the  time  of  exhibition.    The  spirit  of 
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ammonia  may  be  used  internally,  under  similar  circumatances  with 
the  watery  solution,  the  carbonate,  or  the  aromatic  spirit  of  anuno- 
nia.  The  dose  of  the  U.  S.  spirit,  which  has  the  sp.  gr.  0.8S1,  is 
from  ten  to  thirty  minims. 

III.  AROMATIC  SPIRIT  OP  AMMONIA.  — SPnUTUS  AM- 
MONITE Aromaticus.  U.  8.,  Land.,  Ed.,  Dub. 

According  to  the  directions  of  the  U.  S.  and  London  Pharma- 
copoeias, this  is  prepared  by  distilling  a  mixture  of  muriate  of  am- 
monia, carbonate  of  potassa,  cinnamon,  cloves,  lemon-peel,  alcohol^ 
and  water.  The  carbonic  acid  and  ammonia  unite  to  form  the 
monocarbonate  of  ammonia,  which  distils  over  with  the  alcohol, 
impregnated  with  the  volatile  oils  of  the  aromatics  used ;  while  the 
liberated  potassa  and  muriatic  acid  react  so  as  to  produce  chloride 
of  potassium,  which  remains  behind  dissolved  in  the  water. 

The  spirit  is,  therefore,  a  solution  of  carbonate  of  ammonia  in 
alcohol  impregnated  with  aromatics.  It  is  nearly  colourless,  of  an 
agreeable  aromatic  and  refreshing,  though  pungent  odour,  and  of  a 
warm,  acrid,  alkaline  taste,  which,  however,  when  the  liquid  is 
diluted  and  sweetened,  is  very  favourably  modified;  and  this  is  the 
least  disagreeable  to  the  palate  of  the  ammoniacal  preparations. 
The  aromatic  spirit,  though  it  produces  the  same  effects  as  the 
aqueous  solution  and  spirit  on  the  system,  is  much  milder.  On 
these  accounts,  it  is  now  very  generally  preferred  for  internal  ad- 
ministration. It  is  much  used  in  cases  of  acidity  of  stomach,  with 
a  depressed  or  weakened  state  of  the  organ,  and  more  or  less  gene- 
ral debility  at  the  same  time.  A  dose  of  it  often  checks  a  tend- 
ency to  faintness  or  asphyxia,  and  sometimes  proves  serviceable 
in  the  sick-headaches  of  nervous  persons.  It  often  also  affords 
speedy  relief  in  flatulent  pains  of  the  stomach,  gastrodynia,  and 
cardialgia.  With  other  antacids,  such  as  magnesia  and  the  alkaline 
carbonates,  it  is  often  associated  in  prescription,  in  order  to  render 
them  more  stimulant  to  a  torpid  stomach.  It  may  also  be  added 
to  the  saline  cathartics,  under  similar  circumstances,  to  counteract 
their  depressing  effect  on  the  digestive  organs.  The  simple  smell 
of  it  is  often  sufficient  to  rouse  a  patient  out  of  faintness,  and  to 
check  various  nervous  disorders  in  hysterical  women. 

The  dose  is  from  thirty  minims  to  a  fluidrachm,  which  may  be 
given  in  a  wineglassful  of  sweetened  water.  An  over-dose  of  it 
might  produce  serious  effects.  Care  should  be  taken  not  to  con- 
found this  with  the  Edinburgh  and  Dublin  aromatic  spirits,  which 
are  much  stronger,  and  contain  caustic  ammonia  instead  of  the 
carbonate. 
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JV.   CARBONATE  OF  AMMONIA. — AmmonijE  Carbonas. 

U.  8'.^  Ed. — AMMONiiB  Sesquigarbonas.  Lend.,  Dub. 

Of  this  I  have  treated  so  fully  among  the  arterial  stimulants,  that 
it  is  unneoessary  for  me  to  say  more,  in  this  place,  than  that  it  may 
be  given  as  a  stimulant  antacid,  under  circumstances  similar  to 
those  which  call  for  the  aromatic  spirit.  The  dose  of  it  would  be 
from  two  or  three  to  ten  or  fifteen  grains;  the  larger  dose  being 
justifiable  when  there  is  much  acid,  from  the  rapidity  with  which  it 
is  neutralized.  This  also  must  be  given  with  a  large  proportion  of 
water;  and  its  acrimony  may  be  somewhat  blunted  by  the  admixture 
of  mucilage  of  gum  arable,  or  sugar. 


IV.  PREPARATIONS  OF  LIME. 

I.  LIME-WATER.~LiQUOR  Calcis.  U.  8.,  Lond.,  Dub. — 
Aqua  Calcis.  Ed. 

Preparation  and  Properties.  Lime-water  is  prepared  by  first 
slaking  lime  with  a  little  water,  then  pouring  upon  it,  in  a  large 
bottle,  a  convenient  quantity  of  water,  and  shaking  occasionally  for 
a  few  hours,  until  it  may  be  presumed  that  the  water  is  saturated. 
The  bottle  is  then  allowed  to  stand,  without  removal  of  the  lime ; 
and  the  liquid,  which  becomes  perfectly  clear,  and  remains  so  if  not 
agitated,  is  poured  off  as  wanted  for  use.  The  bottle  should  be  well 
closed. 

Lime-water  is  perfectly  colourless  and  transparent,  inodorous,  but 
of  an  unpleasant  acrid  and  alkaline  taste.  It  affects  litmus  like  the 
alkalies.  The  quantity  of  lime  contained  in  it  is  very  small ;  as 
water  dissolves  only  about  9.7  grains  in  the  pint  at  60® ;  so  that 
each  fluidounoe  at  ordinary  temperatures  contains  about  six-tenths 
of  a  grain.  At  a  higher  heat  less  is  dissolved ;  at  a  lower  more ; 
the  general  rule  of  the  solubility  of  bodies  in  relation  to  tempera- 
ture being  reversed.  On  exposure  to  the  air,  the  solution  rapidly 
absorbs  carbonic  acid,  and  an  insoluble  carbonate  results,  whfeh 
forms  a  pellicle  on  the  surface,  and  afterwards  sinks ;  and  thus  the 
liquid  may  be  nearly  or  quite  deprived  of  the  lime.  This  is  the 
reason  tor  the  officinal  direction  to  keep  the  water  standing  over 
lime.  As  fast  as  the  carbonate  is  formed,  the  deficiency  is  sup- 
plied from  the  lime  beneath,  and  the  liquid  is  thus  always  kept  satu- 
rated.   Lime-water  forms  imperfectly  soluble  soaps  with  the  oils. 

Medical  Effects  and  Uses.    It  is  antacid,  astringent,  and  locally 
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somewhat  ezdtuit  It  azennaes,  moreoTer,  an  inflicmioe  wbich  oia- 
not  be  referred  to  either  of  these  properties^  awLof  which  the  natnie 
is  not  well  onderstood.    We  may  call  it  alteratiye. 

One  of  the  evidences  of  the  peculiar  influence  refiured  to  is  its 
effect  upon  the  stomach.  In  most  cases  of  irritablli^  of  that  orgu, 
not  dependent  on  acute  inflammation,  a  mixture  of  equal. parts  ni 
lime-water  and  fresh  milk  is  perhaps  as  effectual  as  any  other  anti- 
emetic medieine,  with  the  single  exception  of  opium.  It  aometioM 
succeeds  most  happily,  when  various  other  measures  have  heen 
tried  to  no  purpose.  I  have  been  much  in  the  habit  of  using  t 
similar  combination,  in  cases  of  habitual  vomiting,  dependent  oo 
chronic  gastritis.  My  plan  is  to  put  the  patient  on  a  cfilsl  excluswdji 
of  lime-water  and  milk,  varying  the  proportion  of  the  former  from 
an  equal  measure  down  to  one-quarter  of  the  latter,  as  the  stomach 
may  seem  to  require.  The  vomiting  sometimes  ceases  very  speedily, 
after  having  been  a  long  time  previously  uninterrupted*  Whea 
«  the  stomach  becomes  quite  retentive,  stale  bread  may  be  allowed  in 
addition,  and  the  diet  otherwise  gradually  improved.  I  have  also 
found  great  advantage  in  the  middle  and  advanced  stages  of  enteric 
or  typhoid  fever,  when  the  stomach  has  been  somewhat  ddioate, 
from  giving  a  tablespoonfhl  of  each  of  these  liquids  every  hour, 
except  during  sleep.  The  mixture  at  the  same  time  nourishes  the 
system,  and  quiets  the  stomach,  instead  of  o&nding  it,  as  other 
aliments  are  disposed  to  do.  The  lime  probably  reacts  with  the 
oily  matter  of  the  milk,  producing  a  compound  in  which  the  taste 
of  the  lime  is  quite  lost,  and  which  exercises  this  extraordinary 
influence  on  the  stomach.  Incidentally,  in  these  cases,  it  may  also 
be  sometimes  useful  by  its  antacid  properties. 

In  the  acidity  of  dyspepsia^  it  is  occasionally  given  alone  as  an 
antacid ;  but  so  little  of  the  lime  can  be  administered  that  it  can 
produce  no  great  effect.  It  is  more  especially  applicable  when 
there  is  a  tendency  to  diarrhoea  present,  and  it  is  desirable  to  exer- 
cise a  somewhat  restraining  influence.  Taken  to  the  amount  of  a 
pint  or  more  in  twenty -four  hours,  it  has  sometimes  served  a  usefol 
purpose  in  the  uric  add  lithiasia;  but  bicarbonate  of  soda  is  so 
much  more  powerful,  and  at  the  same  time  agreeable,  that  lime- 
water  is  not  often  used  in  such  cases.  ,  '^ 

It  is  supposed  to  have  the  property  of  resolving  chronic  swell- 
ings and  indurations,  especially  of  a  scrofulous  character;  but,  since 
iodine  has  come  into  use,  it  has  not  been  much  employed  for  this 
purpose. 
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Externally,  lime-water  is  considerably  used.  As  a  lotion  in  chro- 
nic cutaneous  eruptions,  and  as  a  gently  excitant  and  astringent 
wash  in  foul,  flabby,  and  gangrenous  ulcers,  and  those  disposed  to 
copious  suppuration,  it  has  not  unfrequently  proved  more  or  less 
beneficial.  Mixed  in  equal  measures  with  olive  or  flaxseed  oil,  it 
is  much  used  in  bums.  (See  page  830.)  It  has  also  been  used  with 
occasional  success,  after  failure  with  other  measures,  as  an  injection 
in  leucorrhooa  and  gleet. 

II.  CARBONATE  OF  LIME.  —  CalciS  CarbonAS. 
Three  forms  of  carbonate  of  lime  are  officinal,  all  used  mainly 
for  antacid  purposes. 

1.  PRECIPITATED  CABBONATE  OP   LIME.— CalciS   Car- 

BONAS  PBiECIPITATUS.    U.  S, 

This  is  made  by  mixing  heated  solutions  of  chloride  of  calcium 
and  carbonate  of  soda.  Chloride  of  sodium  forms,  remaining  in 
solution;  and  carbonate  of  lime  is  precipitated.  A  soft  white  pow- 
der is  thus  obtained,  which  may  be  employed  for  the  same  purposes 
as  chalk,  but  has,  so  far  as  I  am  aware,  no  advantage  over  it  in 
efficiency,  which  might  counterbalance  its  greater  costliness. 

2.  PBEPARFiD  CHALK. —  CretA  Prjeparata.  U.  S.,  Lond,^  Fd^ 
Duh. 

Crude  chalk  is  prepared  for  use  by  the  processes  of  levigation 
and  elutriation,  by  which  it  is  reduced  to  the  state  of  an  impalpa- 
ble powder.  In  the  pasty  state  in  which  it  is  deposited  by  the 
water,  in  elutriation,  it  is  caused  to  assume  the  form  of  little  cones, 
in  which  it  is  usually  kept  in  the  shops.  Prepared  chalk  is  of  a 
grayish-white  colour,  a  soft  feel,  pulverulent,  inodorous,  and  of  a 
very  slight  peculiar  taste.  It  is  insoluble  in  water  when  quite 
pure,  but  is  taken  up  by  it  in  small  proportion  when  containing 
carbonic  acid;  and  as  water  ordinarily  contains  a  small  portion  of 
this  acid,  it  is  capable  of  dissolving  a  little  of  the  calcareous  car- 
bonate. Thus,  limestone  water  is  formed,  in  which  it  is  probable 
that  the  lime  is  in  the  state  of  a  bicarbonate.  Chalk  effervesces 
with  acids.  It  always  contains  more  or  less  impurity,  but  not 
sufficient,  or  of  such  a  character  as  to  impair  its  efficiency, 

8.  PBEPABED  OYSTEBrSHELL.— TksTA  Pr^PARATA.  U.S. 

This  is  prepared  from  oyster-shells,  by  first  cleansing,  then  pow- 
dering, and  lastly  treating  them  by  the  process  of  levigation  and 
elutriation,  as  in  the  instance  of  chalk.  The  preparation  is  usually 
also  in  the  same  (bnn  of  little  cones.    This  differs  from  prepared 
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chalk  only  in  containing  organized  animal  matter,  intervening  be- 
tween the  calcareous  particles,  so  that,  when  the  stomach  acts  npon 
it,  the  animal  matter  being  dissolved,  the  oyster-shelt  is  brought  to 
the  minutest  possible  state  of  division.  This  may  render  the  pre- 
paration better  adapted  to  an  irritated  stomach ;  and  I  have  myself 
imagined  that  I  have  found  it  so  in  practice.  At  least,  I  generally 
prefer  this  form  of  carbonate  of  lime  to  any  other  for  in&nts. 

Medical  Ejects  and  Uses.  Chalk  and  the  analogous  preparations 
unite  a  moderate  astringency  with  a  strong  antacid  power.  Per- 
haps the  astringency  is  not  exactly  of  the  same  character  as  that  of 
the  vegetable  astringents,  but  it  at  least  promotes  contraction  of 
the  tissues,  diminishes  the  amount  of  secretion  of  the  alimentary 
mucous  membrane,  and  rather  favours  constipation  of  the  bowels. 
Hence,  this  antacid  is  preferred  to  all  others,  when  there  is  a  coin- 
cidence of  excess  of  acid  in  the  stomach  and  bowels,  with  the  existence 
of  diarrhoea.  Indeed,  this  complaint  is  not  only  attended  with  and 
sustained  by  acid  matter,  but  not  unfrequently  has  its  origin  in  that 
cause,  especially  in  infants.  Hence,  chalk  is  a  very  favourite  remedy 
in  diarrhoea,  and  is  much  prescribed  in  almost  all  cases,  where  there 
is  not  evidence  of  acute  inflammation,  or  high  vascular  irritation. 
The  same  indication  sometimes  exists  in  chronic  dysentery  with 
rather  copious  evacuations.  In  these  affections,  it  is  almost  always 
associated  with  other  medicine,  at  the  same  time  indicated ;  often 
with  opiates,  often  too  with  vegetable  astringents  and  aromatics, 
and  sometimes  with  a  little  blue  mass  or  calomel  when  the  liver 
is  torpid.  These  combinations  are  sometimes  given  in  powder; 
but  much  more  frequently  in  liquid  mixture. 

Prepared  chalk  is  sometimes  also  preferred  to  other  antacids, 
when,  with  acidity  of  stomach,  there  may  be  an  apprehension  of 
looseness  of  the  bowels,  without  its  positive  existence. 

It  may  seem  strange  that  chalk  should  be  disposed  to  restrain 
the  bowels,  while  natural  limestone  water  generally  purges ;  as  the 
carbonate  of  lime  taken  up  is  essentially  the  same  as  chalk  in 
composition  and  properties.  But,  in  limestone  water,  the  neutral 
carbonate  has  probably  been  changed  into  a  soluble  bicarbonate, 
which  may  be  laxative. 

Chalk  is  one  of  the  best  antidotes  for  oxalic  and  sulphuric  acids. 

Administration,  The  dose  of  chalk  is  from  ten  to  forty  grains. 
Fifteen  to  twenty  grains  is  a  suitable  quantity  for  each  dose  of  a 
compound  chalk  mixture.  This  dose,  in  urgent  cases,  may  often 
be  repeated  every  hour  or  two  until  the  discharges  are  0xnitai,  or 
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the  medicine  has  proved  to  be  UDavailing.  In  ordinary  cases,  it  is 
given  three  or  four  times  a  day. 

An  officinal  Chalk  Mixture  (MiSTURA  Gretjb,  U.  S^  LoncL^  Ed,^ 
Dub)  is  prepared,  according  to  the  U.  S.  directions,  by  rubbing 
together  half  an  ounce  of  prepared  chalk,  two  drachma,  each,  of 
sugar  and  gum  arabic,  and  eight  fluidounces  of  a  liquid  composed 
equally  of  water  and  cinnamon  water.  A  tablespoonful,  containing 
fifteen  grains  of  the  chalk,  is  the  ordinary  dose.  In  diarrhoea,  an 
opiate,  with  or  without  kino  or  catechu  in  substance  or  tincture, 
may  be  associated  with  the  mixture. 

When  the  chalk  is  given  in  powder,  it  may  be  mixed  with  sugar 
and  powdered  cinnamon,  with  kino,  catechu,  or  extract  of  krameria, 
and  often  with  powdered  opium  or  Dover's  powder,  according  to 
special  indications. 


V.  PREPARATIONS  OF  MAGNESIA. 

Of  these,  magnesia  itself,  its  carbonate,  and  sometimes  its  bicar- 
Ijonaie  in  solution,  are  used  as  antacids ;  but  they  have  been  already 
considered  so  fully  that  little  else  remains  for  us  than  simply  to  in- 
dicate that  they  belong  to  the  class.  (See  vol.  ii.,  pp.  475  and  495.) 
One  or  two  remarks,  however,  may  be  made  here  with  propriety. 
The  combining  number  of  magnesia  is,  with  the  exception  of  that 
of  ammonia,  the  lowest  on  the  list  of  the  antacids,  and  its  neutral- 
izing capacity,  consequently,  the  highest.  Hence,  when  the  object 
is  to  neutralize  a  large  quantity  of  acid  in  the  alimentary  canal, 
this  is  the  article  preferred.  Its  laxative  property,  after  satura- 
tion, gives  it  also  great  advantages  in  certain  cases.  The  general 
rule  may  be  laid  down,  that,  whenever  there  is  occasion  at  the 
same  time  for  a  laxative  and  antacid,  magnesia,  or  one  of  its  car- 
bonates, should  be  selected. 


VI.  CHARCOAL. 

CARBO  LIGNI.  U.S.,  Kl,  Dub.  —  Gkwo.  Land. 

This,  though  an  antacid,  has  no  power  of  combining  chemically 
with  and  neutralizing  acids;  nor  has  it  any  dynamic  influence 
whatever  on  the  system.    It  acts  only  on  the  principle  of  absorp- 
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tion.    My  reasons  for  plaoing  the  lemedy  hsn  haT6  been  alteadj 
given.  (See  page  841.) 

The  oharooal  need  sbonld  be  that  prepared  from  the  lighter 
kinda  of  wood,  aadh  as  the  willow  and  the  poplar.  The  Tolalib 
matters  should  be  oomplefeel  j  driven  ofl(  the  resulting  oharooal  thea 
niaoerated  in  waler  to  separate  soluble  impurities;  and  lasfljfit 
should  be  thozougUy  dried,  put  into  bottles^  and  secured  from 
the  contact  of  the  air. 

An  extraordinary  property  of  charcoal,  on  account  of  whidi  it 
is  introduced  here,  is  that  of  absorbing  and  condensing  in  its  pores 
large  quantities  of  difterent  gases,  and  of  exerciiung  a  similar  in- 
fluence over  odorous,  sapid,  and  colouring  matters  oontained  in 
organic  products.  It  is  thus,  probably,  that  it  is  enabled  to  correct 
putrescency  in  animal  matters,  and  it  is  thus,  I  have  no  doubt,  thst 
it  sometimes  proves  useful  as  a  medicine  in  the  alimentary  canaL 
In  this  situation,  as  elsewhere,  condensing  the  o£Eensive  gases,  it 
prevents  their  absorption  and  consequent  diminationi  and  thus  cor- 
rects foul  breath.  In  like  manner,  abstracting  from  the  alimentary 
contents  any  acrid,  irritating  substence,  and  among  the  rest  acids, 
it  retains  them  withia  its  pores,  and  consequently  obviates  their 
irritant  influence. 

The  affections,  therefore,  in  which  charcoal  is  indicated,  are  fiiol 
breath,  putrid  or  otherwise  offensive  discharges  as  in  bad  cases  of 
dysentery,  gastrodynia,  cardialgia,  spasm  of  the  stomach  and 
bowels,  and  other  disorders  which  may  be  supposed  to  depend 
upon  irritant. matter  in  the  primse  visa.  Consequently,  diarrhoea 
and  dysentery  are  among  the  complaints  in  which  it  may  be  given. 

As  a  dentifrice,  it  is  useful  not  only  by  brightening  the  teeth, 
through  the  hardness  of  its  minute  particles,  but  by  correcting  the 
foul  breath  proceeding  from  carious  teeth. 

As  an  external  application,  it  is  employed,  with  the  same  view, 
in  sloughing  ulcers,  bums,  &c.,  where  there  may  be  offensive  exba- 
latioDs.  For  this  purpose  it  is  generally  used  in  the  form  of 
cdtaplasm.  The  following  formula  for  this  is  given  by  the  London 
C!ollege,  under  the  name  of  Cataplasha  Cabbonis.  Two  ounces 
of  bread,  having  been  macerated  near  the  fire,  for  a  little  while, 
with  ten  fluidounces  of  boiling  water,  are  then  mixed  thoroughly 
with  it,  and,  at  the  same  time,  with  ten  drachms  of  flaxseed  meal 
gradually  added.  With  the  cataplasm  thus  made,  two  drachms  of 
powdered  charcoal  are  to  be  incorporated,  and  one  drachm  sprinkled 
on  its  surface. 
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ANTHELMINTICS. 

These  are  medicines  calculated  to  remove  worms  from  the  ali- 
mentary canal.    They  effect  this  object  in  several  ways. 

1.  By  the  increased  peristaltic  movement  which  they  sometimes 
excite,  they  forcibly  expel  the  worms.  But  when  these  parasites 
are  of  ordinary  health  and  vigour,  they  have  the  power  to  maintain 
their  hold  in  the  bowels,  against  any  force  which  can  be  brought 
against  them,  through  the  contractility  of  the  bowels  themselves. 
Still,  active  purgatives  often  do  bring  away  worms;  and  we  may 
infer  that,  under  these  circumstances,  the  parasites  are  off  their 
guard,  or  debilitated. 

2.  Another  and  frequent  method  in  which  they  probably  act  is  , 
by  killing  the  worm.  This  they  sometimes  do  mechanically,  as  by 
the  sharp  spiculse  of  cowhage,  which  have  been  shown  to  have  the 
power  of  killing  them  out  of  the  body.  Another  method  is  no 
doubt  by  poisoning  the  worms,  the  susceptibilities  of  which  are 
happily  not  the  same  as  those  of  the  body  they  inhabit;  for  some 
substances  are  very  fatal  to  these  animals,  which  have  little  or  no 
effect  on  man.  In  the  dead  state,  the  worms,  if  in  the  stomach,  are 
digested ;  if  in  the  bowels,  pass  away  with  the  feculent  matter,  or 
are  subsequently  expelled  by  purgation. 

3.  When  they  do  not  destroy,  they  probably  often  sicken  the 
worms,  and  thus  disqualifying  them  from  maintaining  their,  place, 
enable  purgatives,  simultaneously  or  subsequently  given,  to  expel 
them. 

4.  Sometimes  it  is  probable  that  the  sensibilities  of  these  animals 
are  offended  by  substances  swallowed,  and  they  allow  themselves 
to  be  carried  off  by  the  movement  of  the  bowels,  as  if  to  avoid  the 
offijnsive  vicinity,  or  even  make  voluntary  efforts  to  escape. 

6.  Some  medicines  combine  a  true  anthelmintic  virtue  with  a 
purgative  property,  at  the  same  time  poisoning  or  injuring  the 
worm,  and  causing  its  expulsion,  as  laigfi  Aotea  of  the  oil  of  tur- 
pentine, the  bark  of  pomegranate  root, 

6.  Another  anthelmintic  measar'  )  stomach  and 
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bowda  into  a  oondbioii  un&YOiumble  to  the  demtopment  and  mp- 
pori  of  ihe  worms,  and  thus  nUimately  destroy  them,  or  at  kill 
oo-openite  with  other  mediodB  for  their  extermination.  Thonghitii 
probable  that  some  worms  are  oapable  oS  living  and  flourishing  is 
a  healthy  state  of  the  alimentary  oanali  and  will  be  devekqied 
whenever  ihe  germs  find  an  entrance,  as  the  tape-worms  for  ex- 
ample; yet  there  are  others,  whioh  seem  to  leqnire  for  their  support 
a  morbid  state  of  the  digestive  Amotion,  and  perish  in  the  gem 
when  this  condition  does  not  exist  We  have  so  other  means  of 
aoconnting  for  ihe  almost  total  absence  of  these  panuntea  ineertua 
conditions  of  the  digestive  organs,  and  their  freqoont  presence  in 
others,  when  the  exposure  to  their  cause,  so  &r  as  can  be  aaoertained, 
is  the  same  in  bodu  Thus,  the  round  worm  is  so  frequently  fboad 
in  all  parts  of  the  world,  that  their  germs  must  be  widely  diffused, 
and  probably  there  may  be  no  individual  living  beyond  a  oertsin 
age  into  whoee  systems  they  have  not  found  access.  T«t  in  some 
they  undergo  rapid  and  vigorous  devdopmest,  in  others  die^  or  st 
least  remain  quiescent ;  and,  in  the  same  individual,  it  often  luqppeni 
that  at  one  time  circumstances  shall  be  fitvourable  to  them,  tmd  at 
others  unfiivourable.  Children  are  much  more  apt  to  be  affooted  than 
adults;  and  the  diffibrenoe  can  be  explained  only  upon  the  supposi- 
tion, that  there  is  a  difference  in  the  oondition  of  the  stomach  and 
bowels,  in  the  former  congenial  to  the  worms,  in  the  latter  advene 
to  them.  What  it  is  that  constitates  the  di£Eerence  is  not  oertainly 
known.  Some  ascribe  it  to  a  more  abundant  production  of  mucus 
in  the  one  case  than  the  other,  serving  as  food  for  the  imimftla ;  but 
in  most  cases  any  evidence  of  this  superabundance  is  quite  wanting, 
and  when  it  exists,  the  condition  is  probably  the  result  of  an  irrita- 
tion produced  by  the  worms,  and  not  the  cause  of  their  develop- 
ment The  probability  is  that  debility  of  the  digestive  process,  per- 
mitting the  accumulation  of  half  digested  crudities  in  the  alimentarj 
canal,  is  the  main  favouring  influence ;  and  consequently  that  the 
best  anthelmintic  measure  is  to  invigorate  the  digestion,  and  thos 
prevent  the  accumulation  of  this  nutriment  for  ihe  iWLram'tff^ 
Wholesome  and  digestible  food,  exercise,  a  regular  condition  of  the 
bowels,  and  the  judicious  use  of  tonic  measures,  whether  medicinal 
or  otherwise,  are  probably  efficient  anthelmintics  under  such  eir- 
cumstances,  both  aiding  in  the  extirpation  of  the  worms  whan 
existing,  and  preventing  their  birth  and  growth  when  only  in  te 
egg.  The  bitters  and  chalybeates  have  probably  acted  as  mAA 
mintics  in  this  way.  ^    . 
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It  does  not  belong  to  therapeutics  to  treat  of  the  origin,  charac- 
tei^,  and  varieties  of  worms.  These  subjects  belong  rather  to 
Pathology,  and  have  been  treated  of  in  my  work  on  the  Practice 
of  Medicine.  I  shall  now,  therefore,  proceed  to  the  consideration 
of  the  individual  anthelmintics;  taking  it  for  granted  that  the 
reader  has  made  himself  acquainted  with  the  several  speciea  of 
these  parasites,  known  to  infest  the  human  bowels. 

There  are  two  methods  of  exhibiting  anthelmintics;  one  to  give 
them  in  full  doses,  either  in  connexion  with  purgative  medicines,  or 
followed  by  a  cathartic  in  a  few  hours,  should  the  anthelmintic 
itself  not  operate  ou  the  bowels;  the  other,  to  administer  relatively 
small  doses,  morning  and  evening,  for  two,  three,  or  four  days,  or 
longer,  and  then  a  brisk  cathartic.  I  do  not  know  that  either  of 
these  methods  has  an  absolute  superiority;  and  one  or  the  other 
may  be  adopted,  as  may  seem  most  appropriate  in  any  particular 
case.  Not  unfrequently  the  two  plans  are  partially  conjoined;  that 
is,  the  anthelmintic  and  purgative  are  given  together,  in  moderate 
doses,  repeated  once,  twice,  or  thrice  daily,  so  as  to  exercise  a 
steady  influence  on  the  worms,  and  at  the  same  time  always  be 
ready  to  expel  them  when  they  become  sickened  or  debilitated. 


I.  PINKROOT. 

SPIQELIA.  U.S.,  Ed. 

Origin.  Though  this  medicine  is  little  used  abroad,  yet,  in  this 
country,  it  stands  at  the  very  head  of  the  medicines  employed 
against  the  common  round  worm.  It  is  the  root  of  Spigelia  Man- 
landica  or  Carolina  pink,  a  very  pretty  herbaceous  perennial,  grow- 
ing abundantly  in  our  Southern  and  Southwestern  States. 

Properties,  Pinkroot  consists  of  a  knotty  head,  and  numerous 
slender,  long,  crooked,  and  branching  radicles  or  fibres  attached  to 
it.  Its  colour  is  yellowish  or  grayish-brown,  its  smell  faint  and 
peculiar,  and  its  taste  sweetish  and  somewhat  bitter,  but  not  very 
unpleasant.  The  powder  is  grayish.  Water  and  alcohol  extract 
its  virtues.  The  active  principle  has  not  been  satisfactorily  isolated ; 
though  Feneulle  obtained  from  it  a  brown,  bitter,  nauseous  matter, 
which,  when  taken  internally,  produced  some  of  the  characteristic 
effects  of  the  root.  ' 

The  leaves  have  umilAr  virtues  with  the  root,  but  are  much 
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feebler,  and  bave  been  Tery  properly,  I  think,  rejected  by  our 
officinal  code.    They  were  formerly  more  nsed  than  at  present 

Remedial  JBffefiB  md  Umcb.  Though  not  employed  with  referenos 
to  its  efifoct  on  the  system,  pinkroot  is  not  without  some  power  of 
aflfocting  the  functions.  Taken  somewhat  more  firedy  than  is  ordi- 
narily considered  necessary  for  its  anthelmintio  effects^  it  oocssiod- 
ally  operates  as  a  cathartic;  but  not  certainly;  so  that  it  cann<rt  be 
relied  on  in  this  capacity.  Another  eflbct  which  it  prodooes  in 
large  doses,  and  which  is  occasionally  seen  from  it  in  nervoos  ehfl- 
dren,  when  given  moderately  as  an  anthelmintic,  is  disturbance  of 
the  nervous  system ;  as  indicated  by  giddiness,  dimness  of  visioii, 
dilated  pupil,  and  irregular  muscular  contractions,  amounting  some- 
times to  convulsions.  Ludicrous  distortions  of  the  fhcial  musdes 
are  often  noticed,  and  especially  spasmodic  movements  of  the  eye- 
lids. Death  in  two  instances  has  been  thought  to  proceed  fiom 
convulsions  dependent  on  this  cause  in  children;  but  the  afiection 
is  80  common  from  other  causes  in  the  very  young,  even  firom  the 
worms  themselves,  that  it  would  be  extremely  difficult  to  deter- 
mine, with  certainty,  in  any  particular  case,  that  the  £EitaI  result  and 
the  administration  of  the  medicine  were  anything  more  than  coin- 
cidences. Though  I  have  witnessed  some  of  these  nervous  distoib- 
ances  in  children,  I  never  saw  an  instance  in  which  I  thought  there 
was  danger  of  life;  and  within  the  circle  of  my  personal  observatioii, 
I  have  never  heard  of  such  a  case.  These  effects  on  the  nervoiu 
system  scarcely  ever  occur  when  the  medicine  purges ;  and  hence 
the  propriety  of  the  simultaneous  administration  of  a  cathartic 
with  this  particular  anthelmintic. 

Experience  has,  I  think,  abundantly  established  the  efficiency  of 
pinkroot  as  an  anthelmintic.  A  knowledge  of  this  property  of  tbe 
medicine  was  derived  from  the  Cherokee  Indians,  in  whose  original 
country,  the  plant  grew  abundantly;  and  to  Drs.  Lining,  Gardner, 
and  Chalmers,  of  South  Carolina,  the  profession  are  indebted  for 
its  first  introduction  to  their  notice. 

Administration.  Spigelia  is  given  in  substance,  infusion,  or  fluid- 
extract.  The  dose  of  the  powder  is  for  a  child  three  or  four  yean 
old  from  ten  to  twenty  grains ;  for  an  adult  one  or  two  drachma. 
When  the  medicine  is  given  in  single  doses  with  a  purgative,  the 
larger  quantity  may  be  administered;  when  in  doses  repeated  twice 
or  more  frequently  in  the  day,  the  smaller. 

Sometimes  a  full  dose  of  tbe  powder  is  given  at  once  with  a  pur- 
gative dose  of  calomel,  and  repeated  at  intervals  of  three  or  toai 
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days;  care  being  taken  in  regard  to  each  dose,  that,  if  it  do  not 
operate  in  six  or  eight  hours,  it  should  be  followed  by  a  dose  of 
castor  oil.  For  children,  the  compound  is  conveniently  given  at 
bedtime,  and  the  oil,  if  required,  next  morning. 

Another  method  is  to  administer  a  dose  of  the  powder  morning 
and  evening  for  several  days  in  succession,  and  follow  it  by  a  brisk 
cathartic,  which,  in  the  cases  of  children,  may  be  a  dose  of  calomel, 
in  adults  of  senna  tea  with  sulphate  of  magnesia. 

The  infusion  is  more  used  than  the  powder.  It  is  sometimes 
given  alone,  repeated  as  above,  and  in  like  manner  followed  by  a 
purgative ;  but  a  more  frequent  plan,  and,  I  think,  a  better,  is  to 
give  it  in  connexion  with  senna,  according  to  a  formula  which  will 
be  mentioned  below. 

Becently  the  fluid-extract  has  come  into  extensive  use,  and,  as  it 
concentrates  the  virtues  of  the  medicine  within  a  small  bulk,  and 
is  thus  more  easily  administered,  is  generally  preferred. 

Infusion  of  Pinkroot  (Infusum  Spigelijs,  U.  S)  is  made  in  the 
proportion  of  half  an  ounce  of  the  root  to  a  pint  of  boiling  water. 
The  dose  for  a  child,  from  two  to  four  years  old,  is  from  half  a 
fluidounce  to  a  fluidounce,  for  an  adult  from  four  to  eight  fluid- 
ounces,  morning  and  evening.  It  is  rendered  more  efficient  by  the 
addition  of  half  an  ounce  of  senna,  and,  in  order  to  obviate  the 
griping  effect  of  this  cathartic,  a  drachm  or  two  of  cardamom  or 
fennel  seed,  and  an  ounce  of  manna.  Some  add  a  little  savine; 
but,  in  view  of  the  poisonous  character  of  that  medicine  in  over- 
doses, it  would  be  best  omitted. 

Fluid  Extract  of  Pinhooot  and  Senna  (ExTRACTUM  SPIGELI^  ET 
Senn^  Fluidum,  U.S)  is  also  an  officinal  of  the  U.S.  Pharmaco- 
poeia. Besides  spigelia  and  senna,  it  contains  sugar  and  aromatic 
oils  to  give  it  flavour  and  obviate  griping,  and  a  little  carbonate 
of  potassa,  which  answers  the  double  purpose  of  holding  a  resinous 
matter  in  solution,  and  correcting  the  action  of  senna.  It  is  an 
excellent  preparation,  and  easily  administered.  The  dose  is  a 
fluidrachm  for  children,  half  a  fluidounce  for  an  adult. 
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II.  WORMSEED. 

CHENOPODIUM.  U.S. 

Origin.  All  parts  of  the  Chenopodium  anthelminiicum^  warmseed, 
or  Jerusalem  oak^  abound  in  a  highly  odorous,  volatile  oil,  upon 
which  the  anthelmintic  virtues  of  the  plant  depend,  and  all,  there- 
fore, possess  more  or  less  efficacy;  but  the  fruit,  as  the  strongest 
and  most  uniform  product,  and  that  which  keeps  best,  is  the  only 
part  officinally  recognized.  The  plant  is  an  indigenous  perennial 
herb,  growing  in  most  parts  of  the  United  States,  but  most  abund- 
antly in  the  southern  section.  It  is  also  cultivated  for  medical 
purposes. 

Properties.  The  fruit  is  globular,  about  the  size  of  a  pin's  head 
or  smaller,  of  a  dull  greenish-yellow  or  brownish  colour  externally, 
a  strong,  peculiar,  disagreeable  odour,  and  a  bitterish,  pungent, 
somewhat  aromatic  taste.  If  rubbed  in  the  fingers,  these  grains 
lose  an  exterior  coating  which  invests  them,  and  have  a  shining 
black  colour.  The  volatile  oil,  upon  which  their  efficacy  depends, 
is  separated  by  distillation.  It  is  officinal,  and  will  be  considered 
below  among  the  preparations.  The  seeds  yield  their  virtues  to 
alcohol,  but  only  in  a  slight  degree  to  water. 

The  fruit  of  the  Chenopodium  ambrosioides  is  said  sometimes  to 
be  mingled  with  or  substituted  for  the  genuine.  But  as  we  want 
evidence  of  its  equal  efficiency,  the  mistake  or  fraud  should  be 
guarded  against.  The  odour  of  this  species  is  weaker  than  the 
other,  and  rather  agreeable  than  offensive. 

Medical  Uses,  The  eflFects  of  wormseed  on  the  system  are  pro- 
bably somewhat  stimulant,  especially  upon  the  nervous  centres; 
but  its  operation  has  not  been  satisfactorily  investigated.  It  is 
certainly  among  our  most  efficient  anthelmintics,  though  much  less 
used  than  spigelia,  probably  in  consequence  of  its  unpleasant  and 
adhesive  odour,  and  disagreeable  taste.  It  may  be  given  in  the 
shape  of  powder  or  volatile  oil. 

The  dose  of  the  powder,  for  a  child  two  or  three  years  old,  is 
from  twenty  to  forty  grains,  and  four  times  the  quantity  for  an 
adult.  It  may  be  given,  mixed  with  molasses  or  syrup  in  the  form 
of  an  electuary,  in  the  morning  before  breakfast,  and  at  bedtime, 
continued  thus  for  three  or  four  days,  and  then  followed  by  a  dose 
of  calomel,  or  other  brisk  cathartic. 
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Oil  of  Wormseed  (Olkum  Chenopodii,  U.  S,)  is  of  a  light  yellow 
colour,  deepening  by  age,  lighter  than  water,  and  of  a  very  strong, 
diffusive,  and  permanent  odour,  which  is  the  greatest  impediment 
to  its  use.  In  over-doses  it  is  probably  capable  of  producing  dan- 
gerous, if  not  fatal  effects.  From  four  to  eight  drops  is  the  dose 
for  a  child  from  two  to  four  years  old.  It  may  be  administered  in 
sweetened  water,  mucilage,  or  milk;  but  should  always  be  diluted. 


III.  AZEDARACH.  U.  8. 

This  is  the  bark  of  the  root  of  Melia  Azedarach^  pride  of  Chma^  or 
pridt  of  India,  a  large  and  beautiful  tree,  indigenous  in  Asia,  but 
naturalized  in  the  Southern  parts  of  the  United  States,  where  it  is 
much  used  as  an  ornament  to  the  towns  and  villages. 

Though  other  parts  of  the  plant  are  not  without  anthelmintic 
properties,  the  bark  of  the  root  is  the  most  active,  and  the  only  por- 
tion recognized  by  our  national  pharmaceutical  code.  It  has  a  bit-, 
ter  nauseous  taste,  and  yields  its  properties  to  boiling  water.  Being 
considered  most  efficacious  in  the  recent  state,  it  is  seldom  kept  in 
the  shops;  and,  therefore,  has  been  little  employed  in  the  Northern 
States.  But  in  the  South  it  is  considerably  esteemed,  and  has 
been  much  used  in  some  districts. 

In  relation  to  its  effects  on  the  system,  the  bark  generally  ope- 
rates on  the  bowels  in  the  regular  doses,  and,  if  these  be  exceeded, 
sometimes  proves  emetic.  It  is  said  also,  when  largely  taken,  to 
produce  narcotic  effects  similar  to  those  produced  by  spigelia.  It 
is  usually  administered  in  decoction ;  four  ounces  of  the  fresh  root 
being  boiled  with  two  pints  of  water  to  a  pint,  of  which  the  dose 
for  a  child  from  two  to  four  years  old  is  a  table^poonful  every 
two  hours  till  it  purges,  or  night  and  morning  for  several  days, 
and  then  followed  by  a  cathartic. 

IV.  EUROPEAN  WORMSEED. 

SANTONICI  SEMEN; 

Origin  and  Properties.  This  is  the  product  of  different  species 
of  Artemisia,  growing  in  Asia  and  the  North  of  Africa.  There  are 
at  least  two  varieties,  corresponding  with  the  commercial  source 
from  which  they  are  derived ;  one  called  Ai«ppo^  Lcvanti  or  Alex- 
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andria  wormaeed,  broaght  from  the  Eajrteni  parts  of  the  Mediter- 
ranean, and  the  other,  Barbary  wormaeed,  from  the  African  coast 
It  is  a  mistake  to  call  the  product  seeds.  It  consists  of  the  unez- 
panded  flowers,  with  the  pedancles  attached  or  separate,  and  minute 
leaves  or  fragments  of  leaves.  A  whitish  down  covering  the 
Barbary  wormseed  distinguishes  it  from  the  Levant,  which  has  a 
greenish  colour.  Both  have  an  aromatic  odour,  and  a  bitter,  dis- 
agreeable taste. 

Active  Principle.  Though  European  wormseed  contains  a  volt- 
tile  oil,  it  is  supposed  that  their  anthelmintic  virtues  depend  upon 
a  peculiar  principle  contained  in  them  called  santonin.  This  is 
crystallizable,  cplourless,  inodorous,  and  at  first,  on  account  of  its 
insolubility,  almost  tasteless;  but  after  a  time  it  produces  a  slighUy 
acrid  impression,  and  its  alcoholic  solution  is  bitter.  It  is  nearly 
insoluble  in  water,  but  is  dissolved  by  ether  and  alcohol.  With 
the  alkalies  it  forms  crystallizable  salts,  and  would  seem,  therefore, 
to  be  an  acid.  For  the  mode  of  procuring  it,  see  U.  S.  Dispenar 
tory  (10th  ed.,  p.  1404). 

Jfeclical  Effecia  and  Uaes.  The  general  effects  of  this  remedy  are 
probably  those  of  a  mildly  stimulating  tonic;  but  it  is  exclusively 
for  the  sake  of  its  vermifuge  properties  that  it  is  employed.  It 
appears  to  hold  the  place  in  general  estimation  in  Europe,  which 
spigelia  holds  with  us.  At  present,  however,  the  active  principle 
santonin  is  preferred  by  many,  on  account  both  of  its  vermifuge 
energy,  and  its  want  of  taste. 

From  some  careful  experiments  of  Dr.  Kuchenmeister,  made  upon 
worms  placed  in  an  albuminous  liquid,  kept  constantly  at  the  tem- 
perature of  77°  F.,  it  appears  that  an  oleaginous  solution  of  san- 
tonin killed  the  round  worm  sooner  than  any  other  anthelmintic, 
even  the  most  powerftrl,  which  he  tried.  {Arch.  GSn.j  4e  s^r.  xxix. 
206.)  It  is  probable,  therefore,  that  this  is  one  of  the  most  effective 
of  the  anthelmintics;  but,  from  its  insolubility  in  water,  it  should 
be  administered  dissolved  in  oil.  In  over-doses,  it  seems  to  act  as 
an  acrid  poison,  causing  severe  abdominal  pains,  with  vomiting, 
purging,  cold  sweats,  and  great  prostration. 

The  dose  of  European  wormseed  in  substance  is  from  ten  to 
thirty  grains,  repeated  in  the  same  manner  as  spigelia.  The 
average  dose  of  santonin  for  a  child  is  one-third  of  a  grain  twice  a 
day.  Three  grains  are  said  to  have  produced  alarming  symptoms 
in  a  child  four  years  old.  From  2  to  5  grains  may  be  dissolved  in 
a  fluidoance  of  castor  oil,  and  a  teaspoonful  given  for  a  dose. 
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V.  COWHAGE. 

MUCUNA.  U.  S.,  LoncL,  Ed. 

This  consists  of  the  bristles  of  the  pods  of  ifucuna  pruriens  {Dolt- 
chos  pruriens,  Linn.),  a  perennial  climbing  plant  of  the  West  Indies 
and  other  parts  of  intertropical  America,  The  fmit,  which  is  a  dry 
pod  shaped  like  the  italic  letter  /,  is  thickly  covered  with  short 
reddish-brown  hairs,  which  are  very  hard  and  sharp  at  the  point, 
and  easily  penetrate  the  skin  when  brought  into  contact  with  it. 
I  once  accidentally  took  a  quantity  of  these  hairs  in  my  hand,  and 
suffered  considerably  for  some  hours. 

These  spicul?©  are  supposed  to  possess  anthelmintic  properties, 
and  to  act  on  the  worms  mechanically,  by  wounding  them.  In  ex- 
periments made  out  of  the  body,  worms  mixed  with  them  have 
seemed  by  their  motions  to  suffer  severely,  have  died  as  from  the 
effects  of  the  injury,  and  afterwards,  examined  by  the  microscope, 
have  exhibited  great  numbers  of  these  little  spears  penetrating 
their  bodies,  and  sometimes  passing  through  them.  They  have 
been  chiefly  employed  against  round  worms,  but  are  said  to  have 
proved  successful  against  all  the  varieties.  Dr.  Kiichenmeister, 
however,  did  not  find  them,  in  his  experiments,  to  produce  any 
effects  on  the  tape-worm.  {Dub.  Joum,  of  Med,  Sci.,  xv.  250,  from 
Froriep's  Tagsberichte.)  The  dose  of  cowhage  is  not  precise.  The 
ordinary  method  of  exhibition  is  to  mix  the  hairs  scraped  from 
the  pods  with  molasses  or  syrup,  so  as  to  form  a  semifluid  electu- 
ary, of  which  a  teaspoonful  may  be  given  to  a  child  three  or  four 
years  old,  and  a  tablespoonful  to  an  adult. 


VI.  MALE  FERN. 

FILIX  MAS.  U.S.—¥iux.  Ed. 

Origin.  Aspidium  FiUx  mas^  or  mak  fern,  is  a  European  plant, 
with  a  horizontal  root  or  rhizome,  from  which  numerous  fronds  or 
leaves  rise,  to  the  height  sometimes  of  three  or  four  feet.  It  has 
been  thought  to  be  also  a  native  of  the  United  States;  but  there 
seems  to  be  some  doubt  about  the  perfect  identity  of  the  two  plants, 
and  the  probability  is  that  they  are  not  of  the  same  species. 
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The  root  or  rhizome,  m  taken  from  tl 
antl  oloeel;  inveited  with  the  reautisa  ol 
between  which  appear  brown  silky  Bcal< 
ing.  But,  as  in  the  shops,  it  is  general 
exhibit  little  of  its  original  appearsno 
root  is  brownish  externally,  ye^owish 
of  a  faint  but  pecalisr  odour,  and  a  ai 
and  oaoseouB  taste.    Water  but  imperf 

Though  the  aotive  principle  baa  nt 
state,  Feflfshier  has  made  the  importan 
reside  in  the  ethereal  extnwt.  This  is  s 
odour  of  the  root,  and  a  bitterish,  aubac 
aists  of  fixed  oil,  vplatile  oil,  resin,  to. 
ia  the  shops  in  this  ootintry,  has  general! 
by  time,  as  to  be  of  little  valaei  and 
almoat  entire  neglect,  when  the  fact  ' 
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activity,  we  may  hope  to  realize  in  ooi 
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Medical  Sffeett.  Male  fern  has  little 
It  may  be  slightly  tonic,  but  it  is  only 
ties  that  it  is  employed.  These  were  ! 
did  not  of  course  entirely  escape  the  a 
dents  of  the  old  Greek  and  Roman  med 
sion  in  modem  times  were  generally 
that  the  announcement  that  male  fern 
Madame  Nouffer'a  famous  specifia  too 
unnecessary  to  repeat  the  so  often  tol 
this  nostrum  in  the  cure  of  tape-woi 
secret  by  the  king  of  France,  and  of  its 
the  year  1776.  It  acquired  immediate! 
submitted  to  many  trials,  the  general 
favourable  to  the  efficiency  of  the  re 
queotly  fails,  and  is  certainly  not  eutiti 
It  is  chiefly  in  the  treatment  of  the  oa 
still  employed.  Dr.  Kiichenmeister  foi 
destroy  the  tnnia,  out  of  the  body,  in  fi 
hours,  while,  under  the  action  of  ca&U. 
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hours;  so  that  it  has  certainly  considerable  anthelmintic  virtue, 
though  much  inferior,  according  to  his  experiments,  to  the  oil  of 
turpentine  and  koosso.  The  medicine  should  be  given  in  powder 
or  ethereal  extract.  The  dose  of  the  powder  is  from  a  drachm  to 
half  an  ounce,  which  may  be  administered  mixed  with  syrup  in  the 
form  of  an  electuary,  or  suspended  in  the  state  of  liquid  mixture,  and 
repeated  morning  and  night  on  an  empty  stomach,  for  one,  two,  or 
three  days,  and  then  followed  by  a  brisk  cathartic.  The  ethereal 
extract  may  ba  taken  in  the  dose  of  from  fifteen  to  twenty-five 
drops,  or  about  the  same  number  of  grains,  repeated,  and  followed 
by  a  cathartic,  as  in  the  case  of  the  powder. 


VII.  POMEGRANATE  ROOT. 

GRAN  ATI  RADICIS  CORTEX.  ITIiS—Granati  Radix. 

Ijond.,  Ed, 

Origin.  The  medicine  here  referred  to  is  the  bark  of  the  root  of 
Punica  Oranaium,  or  pomegranaie-tree^  which  is  almost  universally 
diffused  throughout  tropical  regions,  and  grows  wild  in  so  many 
places,  that  botanists  have  been  unable  to  determine  with  certainty 
its  original  country.  It  is  the  product  of  the  wild  plant  which  is 
most  esteemed;  that  of  the  tree  cultivated  in  gardens  for  its  fruit, 
or  the  beauty  of  its  flowers,  being  considered  much  less  efficacious. 

Properties,  As  found  in  our  shops,  the  bark  is  in  broken  pieces 
or  quills,  of  a  grayish  colour  on  the  outer  surface,  yellowish  on  the 
inner,  brittle  with  a  short  fracture,  inodorous  or  nearly  so,  and  of 
an  astringent  taste.  It  gives  a  yellow  colour  to  the  saliva  when 
chewed.  Nothing  has  been  discovered  which  can  claim  to  be  con- 
sidered as  its  active  principle. 

Medical  Effects  and  Uses.  This  bark  has  some  astringent  effect 
on  the  system,  and,  when  given  largely,  produces  nausea,  vomiting, 
and  purging.  Known  to  the  ancients  as  a  vermifuge,  it  seems  to 
have  been  quite  forgotten  in  Europe,  when  the  use  of  it  was  re- 
vived, in  consequence  of  favourable  accounts  brought  from  Hin- 
dostan  of  its  successful  employment  by  the  natives  m  the  tape- 
worm. It  certainly  is  not  without  efficacy  in  this  complaint.  The 
numerous  reports  in  its  favour,  based  upon  experience,  are  sufficient 
proof  of  this  fact,  though  it  certainly  often  fails,  and  has  not  ful- 
filled all  the  expectations  that  were  at  one  time  indulged.    It  takes 
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rank  with  the  male  fern,  to  be  employed  in  tape-worm,  in  the  8» 
cession  of  remedies  through  which  those  aflfected  with  this  malad 
are  too  often  compelled  to  pass,  before  the  efEi^ctual  one  ia  fiynnd  i 
last.  According  to  Dr.  Ktlchenmeister^S:  experiments,  before  p 
ferred  to,  it  is  much  inferior  to  the  oil  of  turpentine  and  koosa 
and  about  on  a  level  with  the  male  fern. 

The  medicine  may  be  ased  in  powder  or  deoootion;  bnt  the  Is 
ter  form  is  almost  always  preferred.  It  is  iadyised  that,  on  the  da 
previous  to  its  exhibition,  the  bowels  should  be  eviumated  by  ca 
tor  oil,  and  the  patient  diet  rigidly,  so  that  the  worm  may  be  ei 
posed  unprotected  to  the  action  of  the  medicine.  Two  ounces  i 
the  bark  are  boiled  in  two  pints  of  water  to  one  pint,  of  which 
wineglassful  may  be  taken  every  half  hour  or  hour,  till  the  whol 
has  been  swallowed,  or  its  action  on  the  stomach  and  bowels  b 
comes  excessive.  Should  the  plan  fail,  it  may  be  rep>eated  ever 
day  or  two,  as  the  patient  may  bear  it,  ^ther  until  the  worm  appeu 
in  the  evacuations,  or  the  insufficiency  of  the  remedy  has  been  sati 
fieu^tofily  determined. 

Vni.  OIL  OF  TURPENTINE. 
OLEUM  TEREBINTHIN^. 

The  oil  of  turpentine  has  been  so  fully  considered  in  all  its  m 
dicinal  relations,  that  nothing  more  is  necessary  here  than  to  tre^ 
of  its  character  as  a  vermifuge.  Until  the  introduction  of  kooss 
into  use,  this  medicine  stood  at  the  very  head  of  the  remedi< 
employed  against  the  tape-worm,  and  is  still  second  only  to  thi 
anthelmintic.  As  a  general  vermifuge,  it  is  among  the  mo 
effectual ;  and  may  be  given,  with  good  hope  of  advantage,  in  an 
case  of  worms,  in  which  it  may  not  be  contraindicated  by  the  stai 
of  the  system.  In  the  round  worm,  however,  it  is  probably  inf 
rior  in  efficiency  to  several  others  in  habitual  use,  as  spigelia,  an 
American  and  European  wormseed. 

But  even  in  this  variety  of  worm,  it  seems  to  be  peculiarly  effic 
cious,  when,  as  sometimes  happens,  the  animal  finds  its  way  ini 
the  stomach.  The  late  Dr.  Joseph  Klapp,  of  Philadelphia,  first, 
believe,  called  attention  to  this  application  of  the  oil ;  and  I  hai 
had  occasion  to  confirm  his  observations  in  regard  to  it.  Tl 
medicine  here  comes  into  action  against  the  worm  with  its  fu 
force,  without  having  previously  been  diminished  by  absorptio 
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or  impaired  in  activity  by  dilation  in  its  passage  .through  the 
bowels.  It  must  not,  however,  be  expected  that  the  worm  should 
always  be  discovered  in  the  evacuations.  If  killed  in  the  stomach, 
it  would  undergo  digestion,  like  any  other  dead  animal  matter. 

In  the  treatment  of  ordinary  worms,  it  may  be  used  in  moderate 
doses ;  but  for  the  tape- worm,  much  larger  quantities  are  required 
than  medical  men  are  in  the  habit  of  using  for  other  purposes.  Yet 
they  seem  to  be  very  well  borne  by  the  system,  and  I  have  never 
personally  known  any  evil  effects  accrue  from  them.  For  the  phe- 
nomena resulting  from  these  large  doses,  the  reader  is  referred  to 
the  article  on  oil  of  turpentine  as  an  arterial  stimulant.  Of  its 
relative  efficiency,  independently  of  the  general  results  of  experi- 
ence, we  have  the  evidence  of  Dr.  Kuchenmeister's  experiments, 
who  found  the  oil  to  destroy  the  tape- worm  in  from  an  hour  to  an 
hour  and  a  half,  while  three  hours  or  more  were  required  by  the 
ethereal  extract  of  fern,  and  the  bark  of  pomegranate  root.  {Arch. 
Gen,j  4e  s^r.,  xxix.  205.)  Very  often  the  worm,  or  a  part  of  it,  comes, 
away  in  two  or  three  hours,  with  the  first  cathartic  operation  of  the 
oil.  If  the  first  trial  should  not  succeed,  or  should  be  partial  only 
in  its  effects,  it  may  be  repeated  in  the  course  of  a  few  days,  with 
an  increase  of  the  dose,  until  the  outside  limits  are  attained  to  which 
it  may  be  safe  to  go. 

Administration,  For  the  round  worm,  or  long  thread-worm^  a  flui- 
drachm  of  the  oil  may  be  given  twice  or  three  times  a  day  to  an 
adult;  from  five  to  twenty  drops  to  a  child,  according  to  its  age, 
from  one  t6  six  years.  After  three  or  four  days,  a  dose  of  castor 
oil  should  be  given,  or,  in  children,  a  purgative  dose  of  calomel. 
For  the  small  thread-worm^  or  seat-worm^  the  oil  should  be  adminis- 
tered by  enema;  at  least  two  fluidounces  being  employed  at  one 
time,  made  into  an  emulsion  with  eight  fluidounces  of  water,  by  the 
intervention  of  mucilage,  or  the  yolk  of  one  or  two  eggs.  For  the 
tape-tvorm,  from  half  a  fluidounce  to  two  fluidounces  should  be  given 
at  once,  followed,  if  it  do  not  act  on  the  bowels  in  two  hours,  by  a 
full  dose  of  castor  oil.  Some  recommend  the  simultaneous  adminis- 
tration of  castor  oil ;  but  I  doubt  the  expediency  of  this  plan ;  as 
the  oil  of  turpentine,  for  full  effect,  should  be  lefl  for  an  hour  or 
two  in  contact  with  the  worms.  It  is  affirmed  that  much  smaller 
doses  of  the  oil,  as  one  or  two  fluidrachms,  for  example,  taken  morn- 
ing and  evening  for  several  days,  has  proved  equally  effectual.  But 
the  probability  is  that,  in  these  doses,  more  inconvenience  would  be 
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experienoed.flroin  the  abaorptioD  of  thi 
tive  cloB8  given  it  once. 

The  oil  may  be  exhibited  dropped  o 
macilage  or  the  jolk  of  eggs  and  som 
floatiag  in  water  flaToared  or  not  as  th 
times  it  is  dranlc  from  the  wiseglasB  « 


IX.  KOOS 

Origin  and  Propertiet.  I  adopt  this 
it  properlj  represents  the  soond.  Tl 
flowers  of  Brayera  ontheUmntiea,  a  sma 
grounds  of  Al^ssinia,  where  its  prodi 
immemorial  as  a  rermifoge.  The  floi 
boxes.  In  mass  they  havB  a  greenia 
packed  closely,  retain  the  shape  of  th 
taken  from  the  tree.  One  of  the  ch 
the  division  and  subdivision  of  the  s 
branches.  They  have  a  firagrant  odour 
in  the  end  acrid  and  disagreeable.  Tl 
in  an  acrid  resinoos  principle ;  but  this 
tested.  Their  aqneoos  decoction  is  n 
not  equal  to  the  medicine  in  substai] 
appears,  from  the  experiments  of  Kii 
powerful.  It  killed  the  tape-worm  ou 
whereas  the  ordinary  decoction  requi 
to  three  hours  to  produce  the  same  efl 

Medical  Effects  and  Uset.  Kooaso  h 
system,  at  least  in  the  quantities  com 
dose  given  for  the  tape- worm,  it  usuall, 
the  stomach,  more  or  less  nausea,  and  < 
It  has  been  equally  efBcacious  in  botfa 
with  it  have  now  been  sufBciently  nu 
dinary  powers.  Though  noticed  by 
first  introduced  to  public  notice  in  Et 
in  1823,  in  Paris,  by  Dr.  Brayer,  a  Fr 
practising  in  Constantinople,  and  had 
virtues  of  the  remedy  in  the  East.  In '. 
it  far  exceeded  all  other  anthelmictica 
ous  action  on  the  worm.    As  above  i 
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half  an  hoar,  when  applied  in  the  form  of  a  decoction  in  milk.  It 
has  already  been  stated  that  the  oil  of  turpentine,  the  next  to  it  in 
power,  required  from  an  hour  to  an  hour  and  a  half,  and  castor  oil 
required  eight  hours.  A  singular  result  of  these  same  experiments 
is,  that  the  medicine  should  have  proved  almost  or  quite  inert  in  its 
action  on  the  round  worms.  Thus,  while  aarUonin  killed  the  round 
worm  in  an  hour,^  koosso  did  not  produce  the  effect  under  fifteen 
hours,  and  took  rank  with  gentian,  anise,  and  camphor.  {IbicLj 
p.  206.) 

Administration,  The  ordinary  mode  of  exhibiting  koosso,  is  to 
give  the  flower  itself  in  powder.  The  dose  is  half  an  ounce  for  an 
adult,  to  be  diminished  for  children,  though  in  somewhat  less  pro- 
portion than  is  requisite,  in  relation  to  medicines  more  energetic 
than  this  in  their  action  on  the  human  system.  The  worm  proba- 
bly requires  as  much  to  poison  it  in  a  child  as  in  an  adult;  but, 
from  the  comparatively  small  extent  of  bowels  in  the  former,  a 
larger  proportion  would  come  in  contact  with  the  parasite  in  a 
given  time.  To  a  child  two  or  three  years  old  the  dose  may  be 
from  one  to  two  drachms.  The  medicine  should  be  taken  on  an 
empty  stomach,  and  the  previous  administration  of  a  cathartic  is 
desirable.  The  powder  should  be  stirred  up  in  half  a  pint  of  warm 
water,  and  taken  in  two  or  three  draughts  at  short  intervals,  to 
obviate  nausea.  Should  no  operation  take  place  upou  the  bowels 
in  three  or  four  hours,  a  dose  of  castor  oil  or  other  brisk  cathartic 
should  be  given.  In  general,  more  or  less  of  the  worm,  and  not 
unfrequently  the  whole  of  it,  comes  away  after  the  administration 
of  a  single  dose.  If  not,  another  trial  may  be  made  in  a  few  days, 
and  the  dose  increased,  even  to  an  ounce  if  found  necessary. 


X.  PUMPKIN  SEEDS, 

PEPONIS  SEMEN. 

Much  attention  has  recently  been  drawn  to  the  seeds  of  the  com- 
mon pumpkin,  Oucurbita  Pepo,  as  a  remedy  in  tape-worm.  Some- 
thing has  been  long  known  of  the  presumed  efficacy  of  these  seeds; 
but  it  is  from  statements  published  in  our  own  journals  of  their 
efficiency  in  individual  cases,  that  they  have  recently  come  into 
notice,  whether  in  Europe  or  this  country.  The  reader  will  find  a 
brief  history  of  the  remedy  in  the  appendix  of  the  tenth  edition 
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of  the  U.  S.  Dispensatory  {page  1323).  Since  the  publication  of 
the  statements  there  made,  other  confirmatory  evidence  has  been 
adduced,  and  a  second  case  has  fallen  within  my  own  knowledge, 
which  had  gone  through  a  course  of  treatment  with  all  the 
most  efficient  remedies  in  tape-worm,  koosso  alone  excepted,  with 
but  partial  effect,  in  which  the  pumpkin  seeds  proved  promptly 
successful.  There  seems  little  room  to  doubt  their  extraordinary 
efficiency;  I  say  extraordinary,  in  consideration  of  their  perfect 
blandness  and  harmlessness,  so  far  as  is  known,  in  their  action 
upon  the  human  economy.  Two  ounces  are  usually  given  for  a 
dose.  Like  the  other  anthelmintics,  they  should  be  taken  upon  an 
empty  stomach;  and  the  best  period  of  the  day  is  the  morning, 
before  breakfast.  They  may  be  administered  in  the  form  of  an 
electuary,  prepared  by  first  depriving  them  of  their  outer  covering, 
and  then  rubbing  them  into  a  paste  with  sugar  and  a  little  water. 
But  a  more  elegant  plan  is  to  form  them  into  an  emulsion,  by  rub- 
bing them  thoroughly  first  with  a  little  sugar,  and  then  with  from 
eight  to  twelve  fluidounces  of  water  gradually  added.  The  whole 
quantity  should  be  taken  on  one  occasion,  but  in  successive  draughts. 
In  about  two  hours,  they  should  be  followed  by  a  full  dose  of  cas- 
tor oil. 


XI.  CALOMEL, 

We  have  so  often  repeated  the  officinal  title  of  this  medicine, 
that  we  may  be  excused  for  adopting  here,  at  the  close,  the  simple 
name  which  preceded  all  the  others,  and  will  probably  survive  them. 
There  seems,  in  the  influence  of  mercury,  something  even  more 
noxious  for  the  lower  grades  of  animals  than  for  man.  In  Ma- 
gendie's  Journal  de  Physiologie  ExpSrimentale  (i.  105)  is  an  account 
of  experiments  by  M.  Gaspard,  which  prove  the  extraordinary 
incompatibility  of  the  mercurial  influence  with  insect  life.  It  is 
well  known  that  solutions  of  corrosive  sublimate,  of  very  moderate 
strength,  are  among  the  most  effective  poisons  for  the  animals  that 
infest  the  exterior  of  the  body.  The  biniodide  of  mercury  is  said 
to  be  still  more  efiectual.  It  seems  also  that  they  are  equally 
poisonous  to  the  parasites  of  the  interior,  when  they  can  be  brought 
into  contact  with  them.  Kuchenmeister  found  the  round  worms 
to  be  killed  by  corrosive  sublimate  in  from  one  to  two  hours.  But 
the  difficulty  is  to  bring  these  soluble  salts  of  mercury  in  contact 
with  the  worms  in  the  small  intestines,  without  administering  them 
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so  largely  as  to  be  hazardous  to  the  patient.  The  same  is  not  the 
dase  exactly  with  the  thread-worm,  upon  which  they  can  be  brought 
to  bear  directly.  Trousseau  and  Pidoux  have  found  injections  of 
the  biniodide  and  bichloride  of  mercury  extremely  effective  in 
ascarides  of  the  rectum.  To  an  adult  they  administer,  two  or  three 
days  successively,  an  enema  consisting  of  a  quart  of  water,  in  which 
five  centigrammes  (about  three-fourths  of  a  grain)  of  the  bini- 
odide are  dissolved,  by  means  of  one-tenth  of  iodide  of  potassium, 
or  they  use  the  same  quantity  of  corrosive  sublimate  without  such 
addition.  To  children  only  one-fourth  or  one-fifth  of  this  quantity 
is  given.  They  have  rarely  failed  of  success.  They  advise  the 
repetition  of  the  remedy  a  fortnight  afterwards,  and  another  repe- 
tition at  the  end  of  four  or  five  weeks.  {T}rait.  de  Therap.,  &c.,  4e 
ed.  i.  209.) 

Calomel  has  long  enjoyed  great  reputation  as  an  anthelmintic 
against  the  round  worm ;  and  it  is  certainly  among  the  most  effica- 
cious. On  the  tape-worm  it  produces  little  effect.  It  is  possible 
that,  as  slowly  dissolved  through  the  agency  of  the  chlorides  in 
the  bowels,  it  may  act  on  the  worm  directly  with  a  poisonous  in- 
fluence; but  it  has  probably  also  another  mode  of  action.  Every 
physician  must  have  noticed  that,  in  attacks  of  bilious  vomiting 
and  purging,  or  of  bilious  diarrhoea  alone,  round  worms,  if 
existing  in  the  bowels,  are  apt  to  be  evacuated.  It  is  probable 
that  they  are  poisoned,  or  rendered  uncomfortable  and  debilitated, 
by  the  same  irritant  influence  of  the  morbid  bile,  which  causes 
spasm  of  the  stomach  and  bowels,  with  cholera  or  diarrhoea,  in  man. 
Now  calomel  is  characterized  by  the  abundance  of  the  bilious  dis- 
charges which  it  provokes,  and  these,  too,  not  unfrequently  of  a 
highly  irritant  character.  It  is  probable,  therefore,  that  it  acts 
as  a  vermifuge  mainly  through  the  acrid  bile,  the  production 
of  which  it  stimulates.  Adding  this  effect  to  its  poisonous  action 
as  a  mercurial,  and  its  purgative  operation,  we  can  well  under- 
stand how  the  medicine  should  have  obtained  the  reputation  it 
has  long  possessed  in  this  respect. 

Calomel  is  given  as  an  anthelmintic  in  the  ordinary  purgative 
doses.  (See  vol.  ii.,  p.  545.)  It  is  most  conveniently  administered 
at  bedtime,  and  followed  by  a  dose  of  castor  oil  in  the  morning,  so 
as  to  insure  its  action  on  the  bowels.  It  is  peculiarly  adapted  to 
infantile  cases,  and  may  with  great  propriety  be  given  in  connexion 
with  spigelia,  or  any  other  ordinary  vermifuge. 
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Aleohiolio  pdsoning,  acute  1.  652 

poisoning,  chronic  1.  654 


i.  6S8 

AmjU  iodidom 

u. 

Alu 

i,  «80  .  Amj-lum 

ii. 

Alexandria  geaua 

ii,  6M   AnacycluB  pyrethram 

ii. 

AliBLtntary  canal,  «h  « 

part  to               1  Anguatura  bark 

i7hiclime(1idneeart 

applied     i.    67    AnRnaloni  bark,  fnUe 

i. 

Allium                           i. 

621,  ii.  625,  664 !  Anbrdtons  aesi|niosiJe  of  iron 

i. 

Allium  Bad viun 

i.  621   Animal  magnetism 

ii. 

All:=l.ice 

i.  333 1  Aniee 

i. 

Almond  emuUion 

iL  819  1  Anieam 

i. 

Almond  oil 

ii.  829  1  Anisom  gtellatnm 

i. 

AlniondB,  bitter 

ii.  1S3   Antacids 

ii. 

Aliuonda,  sweet 

ii. 

Aloe 

ii.  435  .  AntbemU 

L 

Aloe  Indica 

ii.  497  1  Anlbemia  nobUis 

1. 

Aloe  socotriuA 

ii. 

Mof  s]iiuata 

AW  vnlgaris 

ii.  49S,  497           prwesB 

Aloes 

ii.  496   Antiheclic  mynh  imstare 

i. 

Aloes,  as  emmenagogue 

ii.  687  .  Antimonial  ointment 

ii. 

Atoes.  enema  of 

Aloes,  prepn  tat  ions  ot 

ii.  502  !  AnUmonia!  wine 

ii. 

Aloin 

ii.  498 

Antimonial  wine  as  eowtic 

ii. 

S7,4 

Alteralivfls 

ii.  238 

63& 

6M, 

Althira 

ii.  806,  625 

Antimonii  osidom 

ii. 

Althaea  officinalU 

ii.  806 

)>. 

Alum 

i.  134 

Anlimonii  potassio-tBrtraa 

ii. 

Alum,  as  emetic 

ii.  452 

Antimonii  sulpbucetam  aaNBin 

ii 

Alumen 

i.  134 

Alui 

Alumea  n^tum 

Alum-root 

Amber,  rectified  oil  of 

American  centanry 

American  col  umbo 

American  bollebore 

American  ipecac nanlia 


Antiniooii  tartaritati  liqnor 
Anlimonium 

Antlmonium  tartariutnin 
Aatimony 

>Dy  nud  potOMa,  t«rti»l*  of  J| 

logiatjo  diet 


Ammoni.'p  niji 
AmmoQtie  carlxmuB 
Ammunise  sesquicar] 
Ammoniated 
Amjnuniated 
Ammaninted 

Amorphons  qui 
Amygdala  a     ~ 
Amygdala  d 
Aiuygdalin 
Amrjjdalus 
Amygdaliu 


Aiomatic  confection 

i.  321 

BaaiUoon  ointment 

Ii.  753 

Aronuttio  powder 

1.321 

Batha 

f.    71 

Aniirutic  siHrit  at  umnoniti  i.  67 

,  if.  866 

Bath*,  local 

il.    20 

Aromstic  Bnlphmio  acid 

i.3S7 

Batteries,  galvanic 

1.505 

Arom»tic8 

i.  312 

Bean  of  St.  IgnatiuB 

i.  816 

ii.  762 

Bearbany 

i.  129 

11.  S14 

Beer 

1.679 

AraBnales  of  potawa,  soda,  &o. 

U.  32fi 

Beeswax 

ii.  832 

Araenic 

ii.  30S 

Belladonna 

i.  791 

ii.  309 

Benne  leaves 

ii.  S06 

U.  321 

Benioio  acid 

ii.  669 

ArBBnic,tho™i>.'uti.  iippliMtionof  U.  315 

Benzoin 

il.  6G9 

Arsenical  solulioi. 

11.323 

U.  669 

Awenici  et  hydrwgyri  liydriod»ti* 

Bicarbonate  of  potassa 

U.  851 

liqoor 

Ii.  324 

Bicarbonateofpotassa,aadinretla  ii.  597 

AnwQlcum 

ii.  306 

ii.  853 

Areenicum  albnm                     ii. 

322,781 

Bicarbonate  of  soda,  as  diaietlo 

il.  598 

ArseniouB  acid 

U.  322 

Biohloride  of  mercury 

ii.  294 

ArsenioQB  acid,  as  McluuQtlc 

il.  781 

Biniodidaofmercnry 

ii.  302 

i.  309 

Binoiide  of  mercury 

11.287 

Arterial  sedatives 

Ii.    S4 

BUmath 

1.423 

Arterial  stimnlants 

i.C54 

i.  423 

AHerial  slimnUtioii,  as  diuretic 

a.  671 

Bismnthi  snbnitras 

i.  423 

Artilieial  respimlioii.  produced  by 

Bismattiam 

1.423 

i.  M7 

1   423 

ArtUiri.ll  ^,.i.m.im),iilUm 

ii.  172 

Bistort 

1.133 

ii.  714 

Bisulphatecf  <|aini:t 

1.275 

11.445 

Bisiiliiimrct  of  m.Tcury 

ii.  303 

Asarom 

1.366 

Bitartrate  of  potasaa,  aa  cathartic  ii.  525 

Asamm  Canadeuae 

i.  356 

Biiartrutfl  of  potasaa,  as  dioretic 

il.  593 

ii.  714 

Bitter  almond  water 

Ii.  184 

Asanim  Europ»um,a«  an  emetic 

ii.  445 

Bitter  almonds 

il.  183 

Aah  bark 

i.  229 

Bitter  ainujnds,  oU  of 

lLlg4 

Aapidium  Sllz  mas 

11.671 

Bitter  encumber 

ii.  649 

Aasafelida 

i.  608 

Bitten,  effects  of,  on  the  Byttam 

1.214 

Aaaafetida,  as  expectoraut 

ii.  663 

Bitteifl,  peculiar 

i.  227 

ii.  5S6 

Bitters,  pnre 

i.  213 

ABsaf<£tida 

i.  608 

Bitters,  simple 

i.213 

Astragaluti  vera 

Ii.  801 

Bitters,  therapeutic  appUcftUon  of  1.  214 

Astringents 

i.    93 

Bittenweet 

Ii.  412 

1.781 

Black  drop 

1.770 

Black  hellebore 

11.551 

tricily 

i.  642 

Atropia 

i.  807 

Black  moelard  seed 

ii.  741 

Anrantii  cortex 

1.317 

Black  oak  bark 

i.  117 

AQripigmentum 

ii.  321 

Black  oxide  of  iron 

i.  443 

A»en»  farina 

ii.  825 

Black  pepper 

1.327 

Avens,  water 

i.  133 

Black  snakeroot 

il.  1C5 

ii.  830 

iL304 

il.  869 

Illn,kl.,.rry  rool 

1.  128 

Bleeding,  effects  of 

ii.    26 

Balm 

1.348 

Bleeding,  local 

ii.    33 

Balm  of  Gilead  tree 

ii.  601 

Bleeding,  modes  of 

il.    31 

Balsam  of  Sr 

ii.  601 

Bleeding,  therapeutic  application 

Balsam  of  Fern 

ii.  667 

of 

ii.    37 

Balsam  of  Tolu 

Blistering  plaster 

fi.  725 

lJ;il^:Hi,...i,-n-liun  myrrlia 

iiaos 

Btistets 

il.  717 

Balsamum  Peniviammi 

ii.  667 

Blisters,  treatment  ot 

ii.  729 

Balsamum  Tolutanum 

ii.  665 

Illwvl.  traiL-^fui-Loii  of,  aa  a  tonic 

i.  ms 

Barbadocs  a.liiei 

ii.487 

Blood root 

ii.  439 

Barley,  pearl 

ii.  816 

Blood-vessels,  as  a  seat  for  th« 

Barley  sugar 

ii.  807 

nppHeation  of  medicines 

i.    79 

Barley  water 

ii.  817 

Blue  pills 

ii.  281 

Barosma  crenatn,  4c. 

ii.  617 

Blue  vitriol 

t.  407 

884 


Bla«  Titriol,  M  emetic 

Blue  Titriol,  as  escharotie 

Bolnsfli 

BoDe<ei 

BoUnlc&l  aflLnities  u  a  meaiifl  of 
estiiiuitiiig  the  elEwts  of  me- 
dicines 

Bolanj  Bay  kino 

Bran,  aa  demulcent 

Brandj 

Brajera  anthelmintics 

Bread  and  milk  poultice 

Brimat4>ne 

Broom 

Brown  Carthagena  bftrk 

Brown  BOgar 

Bmcia 

Bochn 

Bang 

Borgandj  pitch 

Bomt  alum 

Bntea  frondosa,  concrete  Joioe  of 

Butea  gum 

Batter,  melted,  as  a  lazatiye 

Batter  of  xino 

Batter-cap 

Battemnt 

Caifea  Arabica 

Calamina 

Calamina  preparata 

Calamine 

Calamine,  prepared 

Calamus 

Calcined  magnesia 

Calcis  carbonas 

Calcis  carbonas  prscipitatna 

Calcis  muriatis  solutio 

Calisaja  bark 

Calomel 

Calomel,  as  anthelmintio 

Calomel,  as  purgative 

Calomelas 

Calmuba 

Calx  chlorinata 

Cambogia 

Camphor 

Camphor  liniment 

Camphor  water 

Camphora 

Camphora  officinarum 

Camphorated  soap  liniment 

Camphorated  tincture  of  opium 

Camphorated  tincture  of  soap 

Canada  balsam 

Canada  fleabane 

Canada  pitch 

Canada  snakeroot 

Canada  turpentine 

Canella 

Canella  alba 

Cannabis  Indica 

Cannabis  satira 

Cantharidal  coUodioii 


iL450 

Cantharidea 

fi.723 

IL  7S0  Canthaiides,  aa  dinralie 

iL61$ 

i.    61   Cantharides,  aa  emmeBagii 

8*0 

ii.699 

i.  297  .  Cantharides,  eezate  ai 

iL725 

Cantharides,  linimmt  of 

iL  733 

Cantharides,  ointment  of 

iL  733 

i.    28   Cantharides,  tinctiue  of 

iL 

€23,731 

i.  120  Canthandin 

iL734 

ii.  820  Cantharis 

iL723 

i.  681    Cantharis  redcaiorift 

ii.  723 

ii.  876   Caoutchouc 

iL«3« 

IL  824  Cape  aloes 

iL4?6 

iL  373   Capsicum 

L555 

IL  584  Capsicum  amtnum 

L555 

i.  231   Capsicum,  as  rubefacient 

ii.  74^- 

ii.  470  Capsicum  frutescens 

L5^ 

i.  839   Caracas  kino 

L130 

ii.  617  •  Caramel 

ii.  807 

i.  779  Carbo 

iLS61 

ii.  748   Carbo  ligni 

iLSiJl 

iL  789  '.  Carbonate  of  ammonia 

L5$9 

mbe- 

ii.  485  ;         facient 

iL756 

i.  423 

Carbonate  of  iron,  pilln  of 

L450 

ii.  754 

Carbonate  of  lead 

L168 

ii.494 

Carbonate  of  lime 

ii.  859 

Carbonate  of  magnesia,  aa  antacid  ii.  S6l 

i.  625 

Carbonate  of  magneaia,  aa 

laza- 

• 

i.  420 

tive 

ii.  475 

1.420 

Carl)onate  of  potassa 

ii.  S48 

i.  420 

iL597 

i.420 

Carbonate  of  soda 

ii.  852 

i.  355 

Carbonate  of  soda,  aa  diuretic 

ii.  598 

U.477 

Carbonate  of  zinc,  precipitated 

L419 

ii.  859 

Carbonic  acid  water 

L3S3 

ii.  859 

Cardamom 

L334 

ii.  361 

Cardamomum 

L33I 

i.  229 

Carolina  pink 

ii.  865 

ii.  290 

Carota 

ii.591 

ii.  878 

Carrageen 

ii.  818 

iL634 

Carrageenin 

ii.  818 

ii.  290 

Carrawaj 

L337 

1.223 

Carrot  root,  as  emollient 

ii.825 

U.  357 

Carrot  seed 

iL591 

11.553 

Carthagena  barks 

L230 

1.700 

Carui 

L337 

i.  713 

Carum 

L337 

i.  712 

Carum  cam! 

L337 

i.  700 

Caryophyllus 

L324 

i.  700 

Caryophyllus  aromaticus 

L324 

i.  714 

Cascarilla. 

L308 

i.  768 

Cassava 

ii.  816 

i.  713 

Cassia 

L320 

ii.  601 

Cassia  acutifolia 

iL504 

ii.  590 

Cassia  iBthiopica 

ii. 

504,505 

ii.  749 

Cassia  elongata 

ii. 

504,505 

i.  356 

Cassia  fistula 

iL473 

ii.  601 

Cassia  lanceolata 

iL50i506 

i.  322 

Cassia  Marilandioa 

U.509 

i.  322 

Cassia  obovata 

iL504 

i.  778 

Cassis?  cortex 

Lsao 

i.  778   Castor 

L606 

ii.  732 

Castor  fiber 

L6e6 

CwtOT  Oil 

U.4S0 

Cberrj-lanrel 

11.  186 

i.  S06 

Chenr-laorel  loaves 

11.186 

I.    61 

ii.  186 

Cfttepl&Bnu 

1.    61 

Chimaphlla 

1.131 

11.    21 

Chimaphlla  ombellaU,  leaves  of 

1.131 

It.  834 

1.  320 

Cataplaams,  hot 

1.496 

Chinese  rhubarb 

U.  487 

Cateobn 

1.122 

Chlretta 

1.221 

Cateohu-tonnlo  aold 

1.122 

Chironla  centanrinm 

1.223 

Cathutlo  eneouU 

U.  &63 

Chlorate  of  potaua 

11.370 

CathutioH 

11.4S3 

Chloride  of  hariom,  solution  of 

ii.  363 

Ckthftrtln 

ii.  EOfl 

Chloride  of  caloinm,  Bolution  of 

11.361 

CattiartOLiirpua  flstnlft 

iL473 

Chloride  of  Iron,  tlnotnie  of 

i.  488 

Cnnse,  removHl  ot  M  a  mwna  o 

Chloride  of  lime 

11.367 

niedicinnl  operation 

1.    2fi 

Chloride  of  meronry 

11.  294 

CauMii;  [lotanBS 

if.  768 

Chloride  of  silver 

1.402 

Csntery,  actual 

11.  765 

Chloride  of  BOdlnm 

U.  363 

Cajenne  pappar 

1.655 

Chloride  of  rino 

1.423 

Cayeimo  pepper,  u  nibelicient 

ii.  746 

Chloride  of  sine,  as  esoharoUo 

11.784 

Contaiirium 

i.  223 

Chlorinated  lime 

11.367 

Centaiii7,  AmerfoAn 

1.222 

Chlorinated  soda,  solution  of 

11.360 

1.223 

Chlorine 

Ii.  361 

Cei» 

ii.833 

Chlorine,  gaseous 

Ii.  363 

Ceruas  Uaro-oerftBaa 

Ii.  185 

Chlorine,  solution  of           • 

ii.  358 

Ceraaoa  serotiiu 

1.290 

Chlorine  (rater 

11.366 

Cerata 

L    61 

Chlorinel  aqua 

11.  36S 

Cerate  of  auithAiides 

11.726 

Chlorinii  liquor 

ii.  3S8 

1.167 

Cl.loriimm 

Ii.  361 

C«rate,  simple 

U.  832 

(■!il.)ri..-ami.iiJ6  of  meroniy 

ii.  299 

Cerates 

1.    61 

Chloroform 

11.189 

Ceratom 

11.  832 

Chloroform,   at  an  anKstbetie 

Ceratom  plombl  eompmitum 

1.  167 

„     »8fit 

11.308 

1.167 

Ceratum  reainn 

11.  763 

of 

1L192 

Ceratnin  saponli 

1.168 

11. 189 

1.168 

ii.  189 

U.  1S9 

Chlorohydric  acid 

1.373 

Cerobral  aUmoUnti 

1.637 

Cholagoguea 

ii.  67S 

Cereiiaia 

1.679 

ii.  818 

Ceniua 

1.168 

Choudros  orispos 

Ii.  618 

Cenuie 

1.168 

Christmas  rose 

ii.  661 

Cetaoeum 

U.  831 

Chnrrufl 

1.779 

CetniriB 

ii.  817 

Cimioifuga 

ii.  166 

Cetraria  laUndlca 

11.  S17 

11.  166 

Cevftdillft 

ii.  160 

Cinchona 

1.227 

Ceylon  ciminmon 

1.319 

Cinchona  oalisaya,  Urk  of 

1.229 

Chalk  iiiixture 

ii.  891 

Cinchona  cinarea 

1.228 

Chalk,  prepared 

ii.  869 

1.228 

Chalybeate  wator,  aitiltdal 

1.454 

Cinchona  oordilolia,  bark  of 

1.230 

Chalybeate  waters,  natural 

1.454 

Cinohona  oorona 

1.228 

CbatybeataB 

i.  427 

Cinohoua  flava 

i.  329 

1.293 

Cinebona  lanoUolia,  bark  of 

1.231 

Changs  or  medlciikes  after  sb- 

1.228 

1.    12 

Cinohona  pallida 

1.238 

Ckarfii.t.-ri=tLoel&cUo(  medicines  I.    31 

Cinchona  piUyensl^  bark  of 

1.231 

Charcoal 

ii.  861 

Cinohona  mbra 

1.229 

Chemiaal  inflneuoe,  as  a  thera- 

CinohiHiia,  effooU  of  on  the  bjs- 

pentio  agent 

1.    66 

tern 

1.239 

Chemioal  methods  of  operation 

1.    19 

i.  232 

Chemloal  relationB,  as  a  means  o 

Cinchonia,  aulpbate  of 

1.  281 

Cinnabar 

11.303 

dkfaMt      ' 

1.    27 

Cinnabaris 

ii.  303 

ii.  868 
11.868 

Cinnamoinom  aromaUoom 

i.  319 
1.320 

886 
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Cinnamomam  Zeylanioum  i.  320 

Cinnamon  i.  319 
Circulation,   primary    oi>eratlon 

through  the  i.      6 

Cissampelos  pareira  ii.  618 

Citrate  of  iron  i.  463 

Citrate  of  iron  and  ammonia  i.  464 

Citrate  of  iron  and  magnesia  i.  466 

Citrate  of  iron  and  quinia  i.  464 

Citrate  of  magnesia  ii.  532 

Citrate  of  magnesia,  solution  of  ii.  532 

Citrate  of  potassa  ii.  639 

Citrate  of  potassa,  solution  of  ii.  640 

Citric  acid  ii.    94 

Citrine  ointment  ii.  305 

CitruUus  colocjnthis  ii.  549 

Citrus  aurantium  1.  317 

Citrus  limetto  1.  319 

Citrus  medica  i.  319 

Citrus  vulgaris  1.  317 

ClaKsiflcation  of  medicines  1.    81 

Classification,  plan  of  1.    83 

Classification  table  of  1.    89 
Climate  as  a  modifying  influence    1.    38 

Clothing,  as  a  heating  agent  i.  485 

Cloves  i.  324 

Clysters  i.    68 

Coccoloha  uvifera,  extract  of  i.  120 

Cocculus  palmatus,  root  of  i.  223 

Cochlearia  annoracia  ii.  623 

Codeia  i.  776 

Cod-liver  oil  1.  202 

Coffee  1.  625 

Cohosh  ii.  165 

Colchicia  ii.  388 

Colchicum  ii.  386 

Colcliicum  autumnale  ii.  386 

Colcothar  i.  446 

Cold,  as  a  diuretic  ii.  569 

CoUlf  as  an  anaesthetic  agent  ii.    13 

Cold,  as  an  astringent  i.  105 

Cold,  as  a  nervous  stimulant  i.  597 

Cold,  as  a  sedative  ii.      2 

Cold,  as  a  tonic  i.  194 

Cold  bath  i.    72 
Cold  bath  as  a  nervous  stimulant  i.  599 

Cold  cream  ii.  831 

Cold  douche,  as  a  tonic  i.  197 

Cold  salt-water  bath,  as  a  tonic  i.  197 

Cold  sliower  bath,  as  a  tonic  i.  196 

Cold-air  bath,  as  a  tonic  i.  195 

Cold-water  bath,  as  a  tonic  i.  195 

Collodion  ii.  834 

Collodium  ii.  834 

CoUutoria  i.    79 

Collyria  i.    79 

Colocynth  ii.  549 
Colocynth,  compound  extract  of    ii.  550 

Colocynth,  enema  of  ii.  565 

Colocynthis  ii.  649 

Col(.mba  i.  223 

Coloi)Iiony  ii.  751 

Columbo  i.  223 

Common  caustic  ii.  768 


Common  caustic,  weaker  if. 

Common  salt  iL 

Compound  camphor  liniment  i. 

Compound  cathartic  pills  ii. 

Compound  infusion  of  roses  i. 

Compound  mixture  of  iron  L 

Compound  ointment  of  iodine  ii. 

Compound  pills  of  iron  i. 

Compound  pills  of  soap  i. 

Compound  pills  of  storax  ii. 

Compound  solution  of  iodine  ii. 

Compound  spirit  of  ether  i. 
Compound  spirit  of  snlphoric  ether  i.  698 


770 
363 
713 
»6 
367 
453 
347 
453 
765 
671 
345 


Compound  STrop  of  squill 

Compound  tincture  of  gentian 

Compound  tincture  of  iodine 

Compression  as  a  therapeutic 
agent 

Confectio  aromatioa 

Confectio  opii 

Confectio  ross 

Confection  of  opium 

Confection  of  roeee 

Confections 

Conia 

Conium 

Conserva  rosa 

Conserve 

Conserves 

Constantinople  opium 

Contrayerva 

Convolvulus  Bcammonia 

Copaiba 

Copaiba,  as  expectorant 

Copaifera  multijuga 

Copaifera  officinalis 

Copaiva  balsam 

Copper 

Copper,  ammoniated 

Copper,  sulphate  of 

Coptis 

Coptis  trifolia,  root  of 

Coriander 

Coriandrum 

Coriandrum  sativum 

Comus  Florida 

Corrosive  chloride  of  mercury 

Corrosive  chloride  of  mercury, 
as  an  escharotic 

Corrosive  sublimate 

Corrosive  sublimate,  as  escharotic  ii. 

Cotton  plant  root 

Counter-irritation,  as  a  therapeu- 
tic influence 

Covering  of  surfaces,  as  a  thera- 
peutic agent 

Cowhage 

Coxaeluvium 

Coxe's  hive  syrup 

Cranesbill 

Cream  of  tartar,  as  cathartic 

Cream  of  tartar,  as  diuretic 

Creasote 

Creasote,  as  expectorant  n. 
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786 
294 
7S6 
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5S 
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Creas 

Creasotum  i 

Creta  pmipjiriita 

CrDooa  martli 

Croton  KleuteiU 

Croton  oil  I 

Croton  oU,  bb  >  pnltnlatiiig  mgent  ! 

Croton  tlglinm 

Cnilonis  oleum  i 

Crniie  qoinia 

ClyBtals  of  tutu  i 

Cobebft 

Cnbebs  offlotnaliB 

Cabebs 

CacaTbit&  pepo  I 

CnpplDg 

Cnpri  &mmoiilo4iilphaa 

Cnpti  inlpbM 

Cupmm 

Caprnm  ammtaiUtiun 

Cnrcnms 

Caronma  loiig& 

Caronnik  rotunds 

CurGiuui  Mdoftrla 

Cnflp&ria 

Crsnnret  oTpMuniani  i 

CydODJam  I 

Cydouiom  vulgAre  i 

Cynanchiim  monepeliaciuu  i 

CtUsub  Bcoparinj  I 

Daffodil  I 

Dandelion  I 

Dandelion,  ae  oholagogne  i 

Daphne  gnldinm  i 

Daphne  mezerenin  I 

Dates  j 
DatoTB  BtramoDiain 

DaaoQB  oarota  I 
Deadly  nigbtshade 

Decoctions  - 

Demuloonla  i 

Dependenoe  of  fonction,  operation 

thronj^h 
Depletion,  application  of 
Depletion,  as  a  sedative  agent        i 
Depletion,  as  a  therapentio  prooaas 
Depletion,  Indirect  \ 

Depletion,  means  of 
Depletion,  nature  of 
Dpprei'i'ion  aealheropenticprooeea 
Depres!>loii  following  excitement 
Derivation  as  a,  therapeutiu  prooeiB 
Derivation,  operation  of  medicines 

through 
Deatiodide  of  mercary  i 

Dpntocliioride  of  merenry  I 

Dento-dulpharet  of  meroniy  1 

Deutonide  of  raercary  I 

Dewberry-root 
Diachylon 


Diachylon,  as  a  proteoUre  ii.  ( 

Diaphoretios  ii.  ( 
Diapboretica,  mode  of  operation  of  ii.  t 
Dlaphot«tios,  therapenUo  effects 

of  ii.  ( 

Diet,  antiphli^atio  Ii. 

Diet,  low  iJ. 
Diet,  tcnic  i.  ] 

DiSlisible  atimnlanta  i.  < 

Diffusible  stimnlation  1.  A 

I>igltalin  ii.  ] 

Digitalis  ii.  ] 

Digitali«,  ns  a  diaraUo  ii.  E 

Digitalis  purpurea  ii.  1 

DiiueutB  Ii.  ; 

Dilated  acetio  aoid  ii.  ] 
Diluted  alcohol  i.  t 

Dilated  hydrocyanic  acid  ii.  1 
Diluted  mnrlaUo  acid  i.  E 

Diluted  nitric  acid  i.  ; 

Diluted  solution  of  Hnbaoetate  of 

k^aJ  i.  1 

Diluted  suliiLimc  aoid  i,  i 

Dilution  as  a  therapeutto  process  i. 
Diospyros  1.  1 

Dioepyroa  Vii^lnlana,  nnripe  frnit 

of  I.  ] 

Direct  depletion  j. 
Disease  as  a  modifying  inilaenoe    i. 

Distention  as  a  therapeatio  agent  ]. 

Distilled  liquors  1.  i 

Distilled  vinegar  fl,  1 

Diuretics  Ii.  { 

Dinretics,  uses  of  ii.  I 

Dogwood  1.  S 

Donovan's  aolntlon  ii.  i 

Dorateoia  contrayerva  i,  3 
Dnae,  iS  lullneDi^ed  by  age  1. 
Dose,  rule  for  diminishing  in  refer- 
ence to  age  i. 
Donche  t. 
Douche,  vaponr  i. 
Dover's  powder  ii.  ( 
Dratjontinm  i.  6 
Drastics  U.  466,  i 
Draught  i. 
Dried  alum  i.  ] 
Dried  alum,  as  esoharotic  ii.  "i 
Drimys  Wiuteri  i.  S 
Dry  air,  as  a  heating  agent  i.  4 
Dry  cnpiiing  ii. 
Dry  gangrene  from  ei^  ii.  "i 
Duohenne's  magueto-faradie  appa- 

Duohenne's  volta-eleotrio  maehine  i.  Ii 

Dulcamara  ii.  4 

Dyoamio  electricity  i.  E 

I^'namio  electricity,  effects  of  i.  I 

DTiiamic  method  of  operating  i. 

East  India  kino  ■  i.  I 

Eau  mMlcinale  d'Hnsaon  it.  f 
Effects  of  medicines  i. 
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Effects  of  medicineB,  isharaoterittio  L    SI 
Effects  of  medicines,  inflnenooe 

modif jing  the  !•    88 

Effects  of  medicineB,  whether  fiini>- 

tional  or  organic  L    29 

Effervescing  draught  11.  942 

Blaterin  11. 668 

Elateriiim  IL  667 

Electric  action  in  the  reotum  L    70 

Electric  aura  1.  601 

Electric  battery  1.  602 

Electric  exciters  L  618 

Electrical  bath  1.  601 

Electricity  as  a  nervous  stimulant  L  600 
Electricity  as  a  stimulant  1.  499 

Electricity,  effects  of  1.  616 

Electricity,  excited  by  friction  1.  600 
Electricity  in  paralysis  i.  636 

Electricity,  modes  of  applying  1.  626 
Electricity,  modes  of  developing  L  499 
Electricity,  therapeutic  applications 

of  i.  633 

Electro-dynamic  machines  L  612 

Electro-magnetic  machines  1.  606 

Electuaria  1.    69 

Electuaries  1.    69 

Elettaria  cardamomum  i.  334 

Elimination  as  a  therapeutic  process  1.  47 
Elimination  of  medicines  i.    13 

EUxir  of  vitriol  L  367 

Elixir  proprietotis  11.  603 

Elixir  sacrum  11.  492 

Emetia  11. 434 

Emetic  measures,  auxiliaiy  11.  432 

Emetics  11. 414 

Emetics,  administration  of  iL  431 

Emetics,  indications  for  ii.  421 

Emmenagogues  ii.  681 

Emollient  cataplasms  ii.  824 

Emollients  ii.  821 

Emotional  influences  as  a  nervous 

stimulant  1.  694 

Emplastra  i.  61,  ii.  833 

Emplastrom  adhesivum  ii.  834 

Emplastrum  cantharidis  ii.  725 

Emplastrum  hydrargyri  ii.  285 

Emplastrum  lithargyri  i.  172 

Emplastrum  picis  cum  cantharide  ii.  732 
Emplastrum  plumb!  i.  172,  ii.  834 

Emplastrum  resin®  i.  173,  ii.  834 

Emplastrum  saponis  i.  173,  ii.  834 

Endermic  method  of  application  i.  74 
Endosmose  i.    18 

Enema,  common  ii.  564 

Enemata  i.    69 

Enemata,  aqueous  ii.  566 

Enemata,  cathartic  ii.  563 

Enemata,  instruments  for  i.    69 

Enemata,  mucilaginous  ii.  566 

Enemata,  oleaginous  ii.  565 

Enemata,  saline  ii.  565 

Epispastics  ii.  717 

Epsom  salt  ii.  519 

Eigot  ii.  697 


Brgofta 

iL697 

Brgottatia  abortif acJena 

it  697 

Ergotin 

iL698 

Erigeron 

ii.6W 

Erigeron  Canadense 

ii.  590 

Erigeron  heterophyllum 

it  690 

Erigeron  Philadelphioum 

iL690 

EiThines 

iLTU 

Eiythnea  centanriinny  flowering 

tops  of  L 

Escharotics  iL  7CS 
Estimation  of  effeota  of  medirineii    L  ST 

Ether  i.  686 
Ether,  as  an  amoathetio  agent  in 

surgery  i.  695 

Ether,  inhalation  of  L  667 

Ether,  mode  of  operation  of             L  $90 

Ether  sulphuricus  L  685 
Ether,  therapeutic  applio&tion  of    i.  69S 

Ethiops  mineral  iL  304 
Euoalytus    resinifera,    concrete 

Juice  of  L  12Q 

Bogenia  pimenta  L  333 

Bupatorium  L  297 

Bupatorium  aromationm  i.  309 

Bupatorium  aya-pana  L  301 

Eui>atorium  oannabinum  L  300 

Eux>atorium  perfoliatnni  L  39T 

Eui>atorium  purpureom  i.  300 

Eupatorium  teucrifoUnm  i.  300 

Euphorbia  iL  Ml 

Euphorbia  coroUata  ii.  44S 

Euphorbia  ipecacuanha  ii.  443 

Buphorbium  ii.  715 

European  centaury  i.  223 

Exciters,  electric  L  518 

Exercise  as  a  tonic  L  1S5 

Exercise,  modes  of  L  ISS 

Kxogonium  purga  ii.  510 

Exosmose  i.    ig 

Expectorants  ii.  $4$ 

Extemporaneous  inhaler  i.   7S 

Extract  of  butternut  ii.  494 

Extract  of  hemp  i.  7^ 

Extract  of  hemp  as    a  uterine 

motor  stimulant  ii.  707 

Extract  of  opium  i.  7^^ 

Extracta  i.    ^ 

Extracta  fluida  i[    $$ 

Extracts  j.   g2 

Extractum  cannabis  i*  754 
Extractum  colocynthidis  oompo- 

situm  ii.  550 

Extractum  elaterii  ij.  557 

Extractum  glycyrrhixae  ii!  glO 

Extractum  juglandia  ii.  4^ 

Extractum  opii  i'.  7^ 

Eye-waters  j'   79 


Faba  Sancti  Ignatii 

False  Angustura  bark 

Faradisation 

Faradisation  of  the  muscles 

Faradism 


L816 
L307 
L507 
L526 
LSOT 


Fnmel-seed 

L336 

1.  673 

by 

F«iri  aaetas 

t.  4«5 

i.  471 

1.464 

Friction  as  a  tonlo 

Ferri  carbonaa 

i.  447 

Frigoriflo  mixture 

Fern  carbonaa  onm  SMchuo 

L450 

Fnena  orlapna 

1.460 

Postigatlon 

Ferri  citns 

1.463 

1.464 

Ferri  et  ammoniM  Urtru 

1.462 

Qalbanimi 

1.  46S 

i.  460 

Qaltpea  offiolnalia 

Perri  terrooyamiretnm 

1.475 

Qalla 

Feni  iodidnin 

1.472 

Gallio  aoid 

Ferri  lactu 

1.  466 

Ferri  limstnra 

i.  442 

Qalla 

Ferri  mnriatia  tinotnr» 

1.468 

Oalvanio  chains 

Perri  oiidom  hTdratiiiii 

i.  444 

Ferri  ozidtun  nlgnun 

1.443 

OalTaniam,  effeoU  of 

Ferri  oxidum  mbrom 

i.  447 

QalTauo-magaetlo  indnotlon 

Ferri  piTOxirluni  liydratnm 

i.  444 

Ferri  perozTdnm 

i.  446 

chinea 

i.  459 

Oambir 

Ferri  potaaaio-Urtna 

1.460 

Oamboge                                           i 

Ferri  polvia 

i.  441 

Oombogia                                          i 

Ferri  ramenU 

1.442 

1.444,447 

Oargles 
OarUo 

1.447 

Ferri  BDlpliaa 

1.  45G 

OarIio,aadlnr6«o                         1 

Ferri  temltratU  Uqvor 

i.4!8 

Qarlio,  aa  expeotonuit                     1 

Ferri  Tftkriuta* 

1.467 

Gaaeoua  injection 

Ferroojaiiido  oC  iron 

i.476 

Qanltheria 

Perrocyaiiurel  -of  iron 

1.476 

UBaltlitria  prorumbonB 

FerruKiaoua  piUa,  V»llef« 

1.450 

Fermgo 

1.444 

Qeneral  remedlea 

Perrum 

1.425 

Qeneral  sedaUves                             1 

1.471 

Femun  tartariiatiun 

i.4eo 

General  atlmulation,  aa  a  thera- 

Flbrorw  Carthagen*  bwk 

1.230 

p.iiti-;  iiroeoas 

Pig- 

11.471 

r.fineral  lhorai«;Ulica  and  phar- 

Filings  of  iron 

i.442 

.namlosy 

Filixmaa 

11.  871 

Gentian 

PlaxBeed 

1!.  802 

Gentiana 

PUsseed  meal,  as  enudUent 

11.824 

Flaueedtea 

11.803 

Fleabane 

11.690 

Qeraninm  macnlatiuu,  root  of 

Flores  inartialaH 

1.471 

Geom  rirale,  rtMt  of 

Fluid  e:£traoU 

1.    66 

GUlenia                                        1 

1.336 

GiUenia  atipolaoeB 

]i336 

Foenlcnliun  vnlgare 

1.336 

Gin 

Pomaiil.itionH 

i.  71 

Ginger 

F<nii.-nUtions,efflbotiOf 

li.  21 

Olauber'a  aalt 

FoiupDlations,  hot 

1.4S6 

Glycerin 

Poo(-bath 

L    71 

Olyoerina 

Foot-bath,  hot 

1.496 

Qlyoyrrhlia                                      1 

nsedl.    1^9 

Qlruyrrhlia  ecMnata 

Fowler's  aolntion 

ii.  323 

Ulj-,-yrrhiza  gUbra 

11.  106 

Ul.v..yrrl,i«i,i                                          1 

Pra^ra 

1,223 

Cold  thread 

Praeera  Carolinenais 

1.223 

Oolileu  f  uliJiar  of  antlnunj 

Fruera  Walteri,  root  vt 

i.223 

QoaaypU  radix 

Qmsypiom  hertisceun 

Oonlard'a  cerate 

Qonlard's  eztiaot 

Gont  cordial,  Warner's 

Oranali  fractds  cortex 

Oranati  radiclB  cortex 

Oramtti  radix 

Onvel  root 

Qreen  ritriol 

Oriintti'i  mjrrh  mixture 

Onaiao 

Quaiac,  aa  emmeiiaRogne 

Qoiilac,  preparatlouB  of 

Qnaiaci  realna 

G^aiaciD 

Qnaiacum 

Guttiaonm  officinale 


Heat, 
Heat, 
Heat, 
Heat, 


I  Hencben  American* 

I  Hiera  picn 

I  Hip-bath 

!  Hip-bath,  hot 

i  Hive  syrup,  Coxb'b 

i.  Hoffmann's  utodrne 


i.  4SG   Hordeom 


Otmiacam  wood 
(Jninea  pepper 
Qnm  Arabic 
Gum  mesqnite 
Qummi  acaoin 
Qtim-resina  as  rnbefacienta 
Gunjah 
Qntta  percha 

Habit,  as  a  moditfing  inflnence 

Hcmatox^loD 

Bsmatoxjlon  Campechiannm 

Half-bath 

Hand-balh 

Hand-bath,  hot 

Bard  Carthagona  bark 

Bard  Pitaya  bark 

Hardhack. 

EanHtns 

Beat,  as  a  diaphoretic 

as  a  diffnaible  attranlaiit 

ai  a  rabefacieat 

aa  a  vesicating  agent 

aa  an  eacbarotio 
.  effects  of  on  the  sjatem 
Heat,  geoeral  therapeutic  applica- 


nof 


i.4 


Heat,  modes  of  applying 
Heated  atmoepheric  air,  as  a  bath  i. 
Bebradendron  camlxigioides  ii.  E 

Bedeoma  1.  i 

Hedonma  pnlegloidea  i.  i 

BelleboruB  il.  1 


Hemlock  gnm 
Hemlock  pitch 
Hemlock  Bpmce 


it  of 


or  Htimalant 
Hemp  of  India 
Henbane 
Hepar  Rulpharia 
Bepalic  aloee 
Henclieni 


:  Bordeam  distichon 

I  Bcrdenm  Tolgare 

L  Borehonnd 

i  Horsemint 

ii  Horae-radieb 

3  Hot  air  bath 

L '  Hot  air  bath,  medicated 

I  Hot  bath 

j  Hot  bath,  aa  a  heating  agent 

i  Hot  bathing,  local,  nse  of 

i  Hot  TaponT  bath,  use  of 

!  Hoirard's  calomel 

1  Hnamilies  bark 

I  Hoanaco  bark 

I  Hnmtilag 

I  Hrnnnlna  Inpolua 

!  Bydrai^yri  ammonio-chloridnm 

I  Bydrargyri  bichloridnm 

i  Hydrargyri  biniodidnm 

I  Hydrai^yri  bianlpbntetimi 

i  Hydrargyri  chloridnm 

. .  Hydrargyri  chloridnm  oi 


I    nyilrargyri  cMoridnm  mite  ii.  '. 

I  I!.viirari;yri  iodidom  ii,  I 
Hydmrijyri  iodidnm  mbmm  ii.  J 

I I  tlyJrar^yrt  iodldnm  virida  ii.  ; 
I  Hydrargyri  nitraa  acidiun  if.  ' 
I  Hydnrgyri  nitrico-oiidam  ii.  i 
:  Hydrargyri  oxidam  uigmm  ii.  i 
i  I  Hydrargyri  oddnm  mbrom  ii.  i 
I  Hydrargyri  pemitratia  liqnor  ii,  ', 
[  IlydrAr^yri  precipitatiun  albnm  ii.  i 
I '  Hydr,iri:vri    sal[dia8    flavoj,    aa 

I         emetic  ii.  i 

I  Hydrargyri  snlphnretDm  nignm  ii.  ! 
>  I  Hydrargyri  anlphnretiun  mbmin  ii.  ! 

I I  Hydrargyrum  ti.  i 
I  HydraT^yromammoniatnm  ii.  i 
I '  Hydrargyrum  oom  oret&  ii.  i 
•  I  Hydrated  black  oxide  of  iron  i.  4 
. '  Hydmted  aesqnioiide  ot  iron  i.  4 
.  '  Hydriodttta  of  potaaaa  ii. ; 
I  Bydrochlorio  acid  i.  ; 
I  Hydrocyanic  acid  11,  ] 
I  Hydros nbli mate  ot  meroory  ii.  i 
I  Hydros  nlphario  aoid  ii.  ! 
:   HyoBcyamna  i.  t 

Hyoscyamua  niger  i.  ', 

Hypochlorite  of  lime  U.  S 


i.  134 1  Ignatia  amara 
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niioitim  anlsatmn  i.  339 

India  senna  ii.  505 

Indian  hemp  1.  778 

Indian  hemp  (American)  ii.  445 

Indian  meal,  as  emollient  ii.  825 

Indian  physio  ii.  439 

Indian  poke  ii.  152 

Indian  tobacco  ii.  134 
Indirect  depletion                  i.  46,  ii.    46 

Induced  electricity,  effects  of  i.  524 

Influences,  modifying   effects  of 

medicines  i.  33 
Infasa  i.  63 
Infusion  of  gentian,  compound  i.  220 
Infusion  of  roses,  compound  i.  367 
Infusions  i.  63 
Infusum  gentianae  compositum  i.  220 
Infusum  rosiB  compositum  i.  367 
Inhalation  i.  77 
Inhalers  i.  78 
Injection  apparatus  i.  69 
Injections  i.  69 
Inoculation,  as  a  means  of  medica- 
tion i.  80 
Insolation  i.  488 
Iodide  of  iron  i.  472 
Iodide  of  iron,  pills  of  i.  475 
Iodide  of  iron,  solution  of  i.  475 
Iodide  of  iron,  syrup  of  i.  475 
Iodide  of  lead  1. 171 
Iodide  of  mercury  ii.  301 
Iodide  of  ]>otas8ium  ii.  347 
Iodide  of  silver  i.  402 
Iodide  of  starch  ii.  351 
Iodide  of  sulphur,  ointment  of  ii.  350 
Iodine  ii.  325 
Iodine,  as  a  protective  ii.  838 
Iodine,  local  use  of  ii.  340 
Iodine,  mode  of  operation  of  ii.  33Q 
Iodine,  poisonous  effects  of  ii.  328 
Iodine,  preparations  of  ii.  342 
Iodine,  therapeutic  application  of  ii.  332 
lodinei  liquor  compositus  ii.  345 
lodinium  ii.  325 
Il>ecacuanha  ii.  433 
Ipecacuanha  and  opium  ii.  636 
Ipecacuanha,  as  a  diaphoretic  ii.  636 
Ipecacuanha,  as  expectorant  ii.  653 
Ipecacuanha,  preparations  of  ii.  654 
Ipecacuanha  spurge  ii.  442 
Ipomsea  jalapa  ii.  510 
Irish  moss  ii.  818 
Iron  i.  425 
Iron,  acetate  of  i.  465 
Iron,  ammoniated  i.  471 
Iron  and  ammonia,  citrate  of  i.  464 
Iron  and  ammonia,  tartrate  of  i.  462 
Iron  and  magnesia,  citrate  of  i.  466 
Iron  and  potassa,  tartrate  of  i.  460 
Iron  and  quinia,  citrate  of  i.  464 
Iron,  anhydrous  sesquioxide  of  i.  446 
Iron,  as  emmenagogue  ii.  684 
Iron,  black  oxide  of  i.  443 
Iron,  choice  of  the  preparations  of  i.  438 


Iron,  citrate  of  1.  463 

Iron,  compound  mixture  of  i.  453 

Iron,  compound  pills  of  i.  453 

Iron,  ferrocyanuret  of  i.  475 

Iron  filings  i.  442 

Iron,  haloid  salts  of  1.  468 

Iron,  hydrated  black  oxide  of  i.  443 

Iron,  hydrated  sesquioxide  of  i.  444 

Iron,  iodide  of  i.  472 

Iron,  lactate  of  i.  466 

Iron,  magnetic  oxide  of  i.  444 

Iron,  muriated  tincture  of  i.  468 

Iron,  phosphate  of       .  i.  459 

Iron,  pills  of  carbonate  of  i.  450 

Iron,  porphyrized  i.  443 

Iron,  powder  of  i.  441 

Iron,  rust  of  i.  446 

Iron,  scales  of  i.  443 

Iron,  sesquioxide  of  *  i.  444 

Iron,  solution  of  nitrate  of  i.  458 

Iron,  subcarbonato  of  i.  447 

Iron,  sulphate  of  1.  455 

Iron,  tartarized  i.  460 

Iron,  tincture  of  chloride  of  i.  468 

Iron,  valerianate  of  1.  467 

Iron,  wine  of  i.  462 

Issues  i.  762 

Jaen  bark  i.  229 

Jalap  ii.  510 

Jalap,  enema  of  ii.  565 

Jalapa  ii.  510 

Jamaica  kino  i.  120 

Jamaica  pepper  i.  333 

James's  powder  ii.    81 

Jamestown  weed  i.  809 

Janipha  manihot   .  ii.  816 

Jewell's  calomel  ii.  293 

Juglans  ii.  494 

Juglans  cinerea  ii.  494 

Juniper  ii.  585 

Juniperus  ii.  585 

Junii>eru8  communis  ii.  585 

Juniperus  sabina  ii.  690 

Kentish's  ointment  ii.  752 

Kermes  mineral  ii.    79 

Kino  i.  119 

Koosso  ii.  876 

Krameria  ii.  123 

Krameria  triandra,  root  of  i.  123 

Labarraque's  disinfecting  liquid    ii.  360 

Lac  sulphuris  ii.  378 

Lactate  of  iron  i.  466 

Lactuca  altissima  ii.  224 

Lactuca  sativa  ii.  224 

Lactuca  virosa  ii.  224 

Lactuoarium  ii.  224 

Lard  ii.  830 

Large-flowering  spurge  ii.  442 

Laudanum  1.  766 

Lauro-cerasus  ii.  185 

Lavandula  i.  339 
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Hanllayinm 

i.    71 

Manna 

11.472 

Mannite 

11.472 

Maranta 

11.  814 

Maranta  amndinaoea 

11.  814 

Marjoram,  common 

1.346 

Marjoram,  sweet 

1.347 

Marrabinm 

1.311 

Marrabium  vnlgare 

1.311 

Marsh  rosemary 

1.134 

Marshmallow 

11.806 

Marshmallow  root,  bb  emollient  11.  825 
Martial  ethlops  1.  443 
Martial  flowers  1.  471 
Masticatories  1.  79 
Matico  1.  332 
May  apple  11.  514 
Meadow  safflron  11.  386 
Means  of  absorption  of  medicines  1.  8 
Mecca  senna  11.  506 
Mechanical  Influence,  as  a  thera- 
peutic agent  1.  57 
Mechanical  methods  of  operation  1.  17 
Mechanical  remedies  11.  793 
Medicated  hot-air  bath  1.  72 
Medicines,  application  of  1.  42 
Medicines,  characteristic  effects  of  1.  31 
Medicines,  definition  of  1.  1 
Medicines,  effects  of  1.  27 
Medicines,  elimination  of  1.  13 
Medicines,  forms  of  1.  59 
Medicines,  operation  of  1.  5 
Medicines,  primary  local  opera- 
tion of  1.  16 
Medicines,  primary  operation  of  1.  5 
Medicines,  secondary  operations  of  1.  22 
Melampodium  11.  551 
Melia  azedarach  11.  869 
Melissa  1.  348 
Melissa  officinalis  1.  848 
Mellita  1.  65 
Mental  actions,  as  a  modifying  In- 
fluence 1.  40 
Mental  emotion,  as  diuretlo  11.  572 
Mental  influence,  as  a  cerebral 

sedative  11. 170 

Mental  influence,  as  a  tonlo  1. 192 

Mentha  piperita  1.  342 

Mentha  puleglum  1.  345 

Mentha  virldis  1.  344 

Mercurial  liniment  11.  285 

Mercurial  ointment  11.  283 

Mercurial  pUls  11.  281 

Mercurial  plaster  11.  285 

Mercurialism  11. 233 

Mercury  11. 231 

Mercury,  antiphlogistic  action  of  11.  258 

Mercury,  antlsyphilitic  action  of  11.  264 

Mercury,  black  oxide  of  li.  286 

Mercury,  compound  cerate  of  11.  285 

Mercury,  contraindications  of  11.  271 

Mercury,  effiocts  of  on  the  system  11.  231 

Mercury,  metallic,  as  laxative  11.  470 

Mercury,  mode  of  employing  11.  274 


Mercury,  mode  of  operation  of       11.  243 

Mercury,  preparations  of  11.  278 
Mercury,  therapeutic  application 

of  ii.  246 

Mercury  with  chalk  ii.  282 

Mesmerism  ii.  172 

Mesquite,  gum  11.  801 

Mezereon  ii.  408 

Mezereum  ii.  408 
Mild  chloride  of  mercury        ii.  290,  534 

Milk  of  sulphur  ii.  378 

Milk-weed  11. 442 

Mineral  acids  1.  357 

Mineral  acids,  as  eschaiotlc  ii.  789 

Mineral  tonics  1.  357 

Mineral  water,  artificial  1.  383 

Mint  1. 344 

Blistura  acaclsB  11.  800 

Mistura  fern  oomposita  1.  453 

MisturiB  L    62 

Mixture  of  iron,  compound  1.  453 

Mixtures  i.    62 

Mocha  senna  11.  505 
Modes  in  which  medicines  are 

applied  1.  66 
Modes  of  living  as  a  modifying 

infiuence  1.  39 
Modifying  infiuences  on  effects  of 

medicines  1.  33 
Moist   heat,   as    a    therapeutic 

agent  1. 490 

Molasses  11.  809 

Molasses,  as  laxative  U.  470 

Momordica  elaterium  11.  557 

Monarda  1.  346 

Monarda  punctata  1.  346 

Monkshood  11.  139 
Monotony  of  thought,  &c.,  as  a 

cerebral  sedative  li.  171 

Montpellier  scammony  11.  547 

Morphia  1.  770 

Morphia,  acetate  of  L  774 

Morphia,  muriate  of  1.  774 

Morphia,  sulphate  of  1.  773 

MorphiiB  aoetas  L  774 

Morphin  hydroohloras  1.  774 

Morphlie  murias  1.  774 

Morphise  sulphas  1.  773 

Moschus  1.  601 

Mountain  tea  1.  349 
Mouth,  as  a  seat  for  the  appUoa- 

tlon  of  medicines  1.    79 

Moxa  11. 766 

Mucilage  of  gum  arable  ii.  800 

Mucilage  of  starch  11.  814 

Mucilago  acacis  li.  800 

Mucilago  amyll  11.  814 

Mucuna  ii.  871 

Mucuna  pruriens  U.  871 

Mudge's  inhaler  1.  78 
Muriate  of  baryta,  solution  of        11.  362 

Muriate  of  lime,  solution  of  11.  361 

Muriate  of  morphia  1.  774 

Muriate  of  soda  U.  363 


Hnridted  tiuctnM  of  iron 

i.4M 

NoBtriU,  t 

Huriatic  aoid 

i.  373           .auoi 

Mnriatic  aoid,  u  oBoliaKrtio 

li.  79l,Nursc-lan 

Muriatic  acid,  dilated 

i.  376.  Nutmeg 

Unak 

i.  SOI 

Nux  vom 

llnBtard,  as  dioretio 

ii.  6M 

Itnatanl,  as  emotic 

U.443 

Calf  bnrk 

MuBUrd,  as  rnbefacient 

U.  T41 

Onlmesl 

MynBiolit'e  acid  elixir 

i.3Gl 

(Eunnlhic 

MyriBtica 

i.  32S 

Officiual  1 

].  32E 

Oi!  of  Am 

lljTonic  acid 

ii.  743 

Oil  of  bei 

Kyroflpermum  Pereira 

ILflfil 

Oil  of  bit 

Hjrospcnaum  tolniferum 

ii.  865    Oil  of  cin 

llyrosyoo 

ii.  74S   Oil  of  jui 

Hyrrb 

i.  30^   Oil  of  len 

H.  68:!oii.,r  tu. 

i.  3K  1  Oil  of  tor 

Hjrtns  pimenta 

1. 33o           ti« 

i  Oil  of  tw 
ii.  44t    Oil  of  lui 

Hareotica 

i.  63:  ,  Oil  of  tu 

Sarcatics,  atlmulant 

i.  63r           1  v-ph. 

Warcotiiia 

i.  77t  1  Oil  of  ™i 

Karthei  aMatotida 

I.  60S,Oil..f  vit 

Natural  chalybeate  waters 

1.  454  1  Oii.tm«nt 

Hattclea  gambir,  extract  of 

i.  123  1  Otiitmant 

Haiueating  diaphoretica 

u.  634    Oidlmiint 

1  Oiutmunt 

lUroogt  tho 

i,    14   Oiiitment 

Nonoua  aedalives 

ii.  lOe .  Ointment 

Nerrotis  stimulants 

UiSi 

Ointment 

Oleuro  ar 

ofmedicinet  by 

L    21 

Oleum  01 

Nettle,  common 

U.  754 

Oleum  hi 

Neutral  mixture 

il.  MO 

Oleum  oiJ 

Nicotic 

ii.  12t 

Oleum  Ju 

mcotiana  tabacum 

11.  12E 

OU-xim  Ih 

Hicotianin 

U.  12f  j  Ok-uiu  m. 

Ifitrate  of  iron,  solntioD  of 

i.  46t   Olyumoli 

Nitrate  of  lead 

i.  16i  1  Oltiim  rii 

Nitrate  of  potaasa 

ii.    62 

Olt'um  sa 

Nitrate   of   potassa,  as   diapbo 

ii.  MC 

ii.  6se 

(Jluuiu  tei 

mtrate  of  potaaaa,  as  dinreUo 

Oleum  ti( 

Nitrate  of  silver 

i.  33! 

Oleum  va 

ii.  837 

Olive  oil 

Nitrate  of  silvur,  ae  antiphlogisti 

ii.  776 

Olive  oil. 

Nitrate  of  uilrer,  aa  cauatic 

ii.771 

Operation 

Nitrate  of  eilver,  blackening  of 

Operation 

the  skin  by 

i.393 

Optra  lion 

Nitrate  of  silver,  local  applica- 

ury 

tion  of 

ii.  77S 

Oi^ration 

Nitre 

ii.    63 

then 

Nitre,  as  diaphoretic 

ii.  645 

Opium 

Nitre,  as  diurclio 

Ii.  5»S 

Onium.  at 

Nitric  acid 

i.  3G8  '  Opium,  cl 

Nitric  acid,  as  escliarotic 

ii.  791 1  Oi.iuin,  el 

Nitromurialic  acid 

i.  376   Opium,  m 

Nitrous  acid 

Nitrous  poH-dor 

ii.'    91    Opium,  p( 

NoQ-officiiial  Irnrti 

i.  230   Opium,  pi 

Non-systcmif  reiucdiea 

i.    88   opium,  th 

Norway  Hpru.-e 

ii.  748 

Opium,  ». 

OpodeMoti  t. 

Orange-pe«l 

Organic  effects  of  mediolnes 

Orgeat,  Bjpap  or 

Origanam 

Origanum  mBjoraoA 

Origannm  Tulgare 

Omnii  Europiea 

Omiis  rotundifolia 

Orplment 

Oxide  of  antimony 

Oxide  of  iron,  blaok 

Oxide  of  BilTflr 

Oxide  of  lino 

Oxidum  furrl  uigrDm  hydntom 

Oxidum  plumbi  semlvitTeimi 

Oxfdam  fenl  mogDotiuam 

OxTmels  l. 

Osysnlpharet  of  BnLimony  li, 

Orsler-ahell,  prepared  U. 

Pale  bark  t. 

Pal  ma  cluisti  ii. 

Papaver  1, 

PapaTer  aomnifenun  i. 

ParagUn  ii. 

Paregorio  1. 713, 

Pareira  bniva  ii. 

ParUliiiko(:id  ii, 

Parelt-'v-  ri.ot  ii. 

Pnrtriik-.-bi-rry  i. 
Parts  to  wliicU  medioinea  are  ap- 

Vlk-d  i. 

Passive  exorcise  i. 

Passive  exercise,  modes  of  i. 

Peacb  kernel  ii. 

Pearl  badey  U. 

Pearl  sago  ii. 

Peculiar  bitten  1. 

Pedilnvinm  1. 

Pellitor7  ii. 

PenuTTOjal,  American  i. 

Pennyroyal,  European  1. 

PepoDis  aemen  ii. 

Peppenviint  1. 

PerchloriilL'  of  menmry  ii. 

Periodi.k.  uf  mercury  ii. 

Perman^'Jit  .■^timiilauls  i. 

Peroxide  of  meroniy  ii. 

Penimmon  i. 

Persiilpliiiri't  of  moroury  ii. 

Pernvii.n  bait  i. 

Pemvian  bark,  as  a  superMdent  i. 

Feruviaii  bark,  as  a  tenia  i. 
Pemvian  bark,  as  an  antiperiodio  i. 
Peruvian   bark,  cliemioal    rela- 

tions  of  i. 

Peruvian  bark,  confltitnenta  of  1. 
Peruvian  bark,  efieuts  of  on  the 

syalem  i. 
Peruvian  bark,  incompatibilities 

of  i. 

Peravian  bark,  local  use  of  i. 


ii.  184 
i.  348 
1.  347 
i.  346 
iL472 
li.  472 
ii.  321 
Ii.  81 
i.  443 
i.  401 
i.421 
i.  443 
1.171 
L444 


Peruvian  lurk,  mods  and  nature 

of  operation  of 
Pemvian  bark,  preparations  of 
Peruvian  bark,  preventive  influ- 
ence of 
Peravian  bark,tlierapentia  appli- 
cation of 
Petroselinom  l 

Petroselinum  sativum  i 

Phagedenic  lotion  i 

Pharaiaoology,  deflnition  of 
Philadulphia  fleabane  i 

Phasphale  of  iron 
Phosphate  of  soda  1 


pUoro 


dl 


l"b,M 

Piles,  galvanic 

PUIS 

PiUa  of  carbonate  of  iron 

Pilla  of  iodide  of  iron 

Pilnta  colocyatkidis  composita       1 

Pilula  Btjraois  composita  i 

Pilulm 

PilnlES  cieralen  1 

Pilnlse  cathartic  EB  compoeits  i 

Pilnlie  ferri  cari>onatis 

Pilnlie  ferri  compoeitn 

PUoln  ferri  iodidi 

Filuls  bydrargyri  i 

Filuls  opii 

Pilnln  sapouis  compoutK 

Pimenta 

Pimento 

Pimpinella  anianin 

Pinkroot  i 

Pinkroot,  preparations  of  i 

Piuns  palustris  i 

Pinua  t»da  i 

Piper  anguati  folium 

Piper  cubeba 

Piper  nigrum 

Piperin 

npsissewa 

Pitaya  bark,  hard 

Pix  Burgundica  i 

Fix  Canadensis  i 

Pix  liquida  ii.  SO 

Plaster  of  ammoniac  with  mer- 

Plaeler  of  pitch   with   Spanish 

FlaateiB  i.  SI,  i 

Flumbi  acetas 

Flutnbi  carbonas 

Plumbi  diacetatis  solntio 

Flumbi  iodidum 

Flnmbi  nitra.t 

Plnmbi  oiidum 

Plumbi  Bubacetatis  liquor  com' 

positiu 
Plumbum 


Plum 


pilla 
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Podophyllnin 

Fodophjllnm  peltatoxn 

Poljgala  senega 

Polygalic  acid 

Polygoniim  bistoita,  root  of 

Polygonum  hydroplperoides 

Polygonum  punotatum 

Pomegranate  rind 

Pomegranate  root 

Pommade  d'Helmerich 

Poppy-heads  . 

Porphyrized  iron 

Porter 

Portland  powder,  abuse  of 

Position  as  a  therapeutic  agent 

Potassa 

Potassa,  as  a  rubefacient 

Potassa  caustica 

Potassa  cum  oalce 

Potassa,  solution  of 

Potassa  with  lime 

Potassse  acetas 

Potasss  aqua 

Potassae  bicarbonas 

Potassao  bitartras 

Potassae  carbonas 

Potassae  chloras 

Potassae  citras 

Potassae  et  sodae  tartras 

Potassae  hydras 

Potassae  nitras 

Potassae  sulphas 

Potassae  tartras 

Potassii  cyanuretnm 

Potassii  iodidum 

Potassii  sulphuretum 

Potentilla  tonnentilla,  root  of 

Potion 

Poultices 

Powder  of  algaroth 

Powder  of  ii>ecaouanhA  and  opium  1.  638 

Powder  of  iron  1.  441 

Powders  i.    69 

Precipitated  carbonate  of  iron         1.  447 

Precipitated  carbonate  of  lime       11.  859 

Precipitated  carbonate  of  dno         1.  419 

Precipitated  sulphur  IL  378 

Precipitated  sulphuret  of  anti- 
mony ii,    78 

Preparations  of  iron,  choice  of  the  1.  438 

Prepared  calamine  1.  420 

Prepared  chalk  ii.  859 

Prepared  oyster-shell  ii.  859 

Prickly  ash  ii.  646 

Pride  of  China  ii.  869 

Prido  of  India  ii,  869 

Primary  local  operation  of  medi- 
cines i.    16 

Primary  operation  of  medicines      i.      6 
Processes,  therapeutic  i,    42 

Proof  spirit  1.  681 

Prot<ictives  ii.  826 

Protiodide  of  mercury  ii,  301 

Protochloride  of  mercury  ii.  290 


ii.  514 
ii.  514 
ii.  657 
11.  658 
i.  133 
ii.  694 
ii.  694 
1.133 
ii.  873 
11.378 
1.777 
1.443 
1.680 
1.177 
i.  57 
ii.  768,  11.  847 
ii.  756 
11.  768 
11.  770 
11.  847 
11.  770 
11.  596 
11.847 
11.851 
11.  525,  593 
11.848 
ii.  370 
11.  639 
ii.  527 
ii.  768 
11.  88,  595,  645 
ii.  523 
11.  529 
11. 187 
11.347 
11.382 
1.133 
1.  62 
1.  61 
11.    57 


Prunes 

PrunuB  Virginlana 

Prussian  blue,  pure 

Prussio  acid 

Pterocarpus  erinaceuB,  oonorete 

juice  of 
Pterocarpus  marsapium,  eonoreto 

juice  of 
PtyaUsm 
Pulegium 
Pulveres 

Pulyermacher's  ohain 
Pulvis  antimonialis 
Pulvis  antimonii  compositaB 
Pulvis  aromaticus 
Pulvis  IpecaouanhflB  compofiitos 
Pulvis  ipecacuanlue  et  qpii 
Pumpkin  seeds 
Punica  granatum 
Punica  granatum,  lind  of  the 

fruit  of 
Pure  air  as  a  tonio 
Purges 

Purging  cassia 
Pycroglyoion 
Pyrethrum 
Pyrophosphate  of  soda 


ii.47: 

L29< 

1.471 

U.17! 

Llll 

Llll 

iL23: 

1.341 

i.    51 

L5(N 
H.  8] 
IL    61 

L32] 
U.63{ 
ii.63f 
iL87: 
iL872 


L132 
1.191 
ii.456,48C 
11.472 
ii.4IS 
U.  711 
iL53] 


Quassia 

Quassia  amara,  wood  of 

Quassia  excelsa,  wood  of 

Quassia  simaruba,  bark  of  the 
root  of 

Quercitron 

Querous 

Quercus  alba 

Quercfls  cortex 

Quercus  faloata 

Quercus  infectoria,  galls  of 

Quercus  montana,  iMirk  of 

Quercus  pedunculata,  bark  of 

Querous  prinus,  bark  of 

Quercus  robur,  bark  of 

Querous  tinctoria 

Quevenne's  iron 

Quicksilver 

Quinae  disulphas 

Quinae  sulphas 

Quince  seed 

Quinia,  amorphous 

Quinia,  as  antiperiodic 

Quinia,  as  a  sedatlre 

Quinia,  as  a  simple  tonic 

Quinia,  as  a  supenedent 

Quinia,  bisulphate  of 

Quinia,  crude 

Quinia,  effects  of,  on  the  878tem 

Quinia,  injurious  effects  of^  snd 
their  treatment 

Quinia,  local  use  of 

Quinia,  mode  and  natnxe  of  ope- 
ration of 

Quiniak,  preventive  inflnenee  of 

Quinia,  properties  of 


i. 
L 
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1. 

1. 
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i. 
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1.232, 
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Qninin.  snlphnte  of 

i.  274  1  Rnbus  villoaus 

i.  128 

Quill  is  aulphas 

L  274 !  Bae 

ii.  S92 

Quinidia,  properties  of 

I.  233  1  Kufua'B  irflU 

ii.  BOS 

Qninidii,  sulphaU  of 

i.  281  j  Rum 

1.  ost 

QamoidiA 

i.  2Sa  1  Russia  rhubarb 

ii.  487 

i.  44« 

Qainoidia,  properties  of 

1.  232 1  Rut* 

ii.  6&2 

Quiaoidiu 

1.  280 

1  Babadilla 

ii.  leo 

Raisins 

ti.  471  ,  BabbBtU 

i.  222 

Rameuta  furri 

i.  442 ;  Sabbalia  angutaBB 

i.  222 

Ranancnlus  bnlhoaoa 

ii.  754 .  B»bina 

ii.  690 

1.    22   Sacohari  fiei 

it.  SOB 

Soalgar 

(i.  321    Saupharino  and  acldulons  fraita 

ii.  471         1 

Rooonrtrnctive  minerkl  tonlis 

i.  425    Saccbanim 

ii.  807 

Recti  fled  oil  of  tauher 

i.  634  ,  Sacchanim  satumi 

i.l54 

RfioUfled  BiJrit 

i,  BS4 1  Saored  elixir 

ii.  492 

Eoetnm,  as  a  seal  of  the  appUei- 

1 Sagapeuniu 

i.  614         1 

i,    87  ;  Sage 

i.  348 

Red  bftrk 

i.  229  ,  Sttgo 

ii.  «B 

Bod  iodide  of  mBranry 

ii.  303 1  Sagas  Rnmphil 

ii,  g15 

Red  onide  of  merourf 

ii.  598 

Red  pepper 

i.  565  1  Snl  aPratua 

ii.  851 

Red  preeipiUte 

ii.  287   Bal  dinreticns 

ii.  596 

Red  roses 

i.  133 

Balieiu 

i.  288 

Red  BUlphUTBt  of  mercury 

ii.  303 

Bftline  ilnrgatiTcs 

ii.  B18 

ii.  639 

Salivation 

ii.  233 

EefrigerantsailH 

Ii.    83 

BalJx 

i.  287 

Hefrigsrants 

ii.    64 

Salix  alba 

i.  287 

i.      2 

Salt  of  Seignette 

ii.  527 

Repair  of  injorios,  operation  ol 

SiUt  of  tartar 

ii.  848         1 

ii.  B9S         ' 
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ii.  741          ■ 

Valeriana 

i.  «16   White  mustard  seed,  as  laiativ 
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ii.  493 
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i.418 
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i.419 
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